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NOTE. 

There accompaDy the extra copies of Appendix O of the Report of the Chief of En- 
^neerS; being annual report of Capt. George M. Wheeler, Corps of Engineers, in charge 
of United States geographical surveys, seven topographical atlas sheets, t. e., Nos. Z2 D, 
47 B, + 47 D, 61 D, 73 A, 78 A, and 84 B, with the classification of the lands shown in 
color, as arable or agricultural with irrigation, arid or barren, timber and grazing 
and the location of mineral deposits, that are in continuation of the series in course or 
preparation as the results of these surveys. (See progress map herewith and note at- 
tached to the cases for descriptive list of maps.) 
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GE03RAPHICAL SURVEYS OF THE TERRITORY OF THE UNITED STATES 

WEST OF THE ONE-HUNDREDTH MERIDIAN. 

Officer ill charge, Capt. George M. Wheeler, Corps of Engineers, hav- 
ing under his orders First Lieut. Samuel E. Tillman and Second Lieuts* 
Eugene Griffin and Willard Young, Cori)s of Engineers; First Lieut. B. 
H. Kandolph, Third Artillery, and Second Lieut. M. M. Macomb, Fourth 
Artillery. 

During the year the following gentlemen have been engaged in the 
investigation of special subjects: Prof. John J. Stevenson, geologist, 
assisted by I. C. Bussell; H. W. Henshaw, ornithologist; Dr. J. T. lUyth- 
lock, with the assistance of the colaborers in the botanical branch, 
bronght to a (;lose the proof reading of his report and those of others^ 
oontnbating to volume VI, which volume is now in print. 

Prof. F. W. Putnam, curator of the Peabody Museum, assisted by Dr. 
C. C. Abbott, of Trenton, N. J., and Lucien Carr, completed his i)ortioQ 
of the manuscript of volume YII, and this report is now passing through 
the several stages of proof. 

Prof. J. J. Stevenson has paid especial attention to the outcrops of 
the C!oal Measures at the east base of the Bocky Mountains, more par- 
ticularly firom Trinidad, Oolo.. to the southward as far as Santa F^, and 
has determined the geological formations covering an area of fully 7,000 
square miles. 

The parties of the season of 1878 were, from lateness of appropriations,, 
unable to take the field until the first week in July, thus losing the 
early portion of the season, at which time, however, the Colorado, Utah,, 
and California sections were organized at Fort Garland^ Colo.; Fort 
Union, N. Mex. ; Ogden, Utah ; Carson, Nev., and Fort Bidwell, Cal. 

The several main parties, nine in number, were distributed in Col- 
ora<la. New Mexico, Texas, Arizona, Utah, Nevada, California, Oregon,, 
and Washington Territory, and during the season carried on their 
labors in portions of atlas sheets 20 A, 20 C, 29 A, 29 C, 38 B, 56 B^ 
56 D, 61 1), 70 A, 70 C, 73, 76, 77 D, 78 A, 83, 84, 90 A, and 90 B. (See 
progress map accompanying Appendix GO.) 

The drainage basins entered were: Portions of the northwestern arm 
of the "great interior basin"; of the Upper Klamath and of the Colum- 
bia basins ; the mountain basins at the headwaters of the Tuolumne^ 
Stanislaus, Merced, and Feather rivei^s, all of which are tributary to the 
basin of the Sacramento : also portions of the basin of the Rio Grande. 
The special survey or Great Salt Lake and vicinity, including its 
meander, that of the islands and their contours, together with a number 
of soundings, has been completed, and observations upon surface evap- 
oration have been continued as far as practicable. 

At the Washington office the reductions needed for map construction 
and the subsequent <lelineation are carried on continuously. 

A temi)orary field-office at Ogden, Utah, has been kept up throughout 
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the seasou of 1878. Five bases were measured at or near the following 
points: (1) Austin, Nev.; (2) The Dalles, Oregon; (3) Fresno, Cal.j 
(4) Fort Bliss, Tex.; (6) Fort Bayard, K. Mex. 

The number of sextant latitude stations occupied was 90 ; 64 triangles 
about bases were measured, and observations made at 70 main and 87 
secondary triangulatidh stations ; 763 three-point and cross-sight stations 
and 15,936 minor points were occupied. 

Magnetic variations were determined at 197 stations, and 10,299 miles 
measured; cistern and aneroid barometer observations for altitude dif- 
ferences were taken at 8,098 stations. The location of 23 mmeral and 
thermal springs has been noted and 15 mining-camps visited. 

Collections of specimens of minerals, fossils^ mammals, birds, reptiles, 
fishes, insects, shells, &c., have been made. 

In the office 43 astronomical iK)sitions have been computed, 90 stations 
a^usted, 904 triangles, 1,808 distances, 292 longitudes and latitudes, and 
255 azimuths computed. Altitudes have been computed of 1,041 cistern 
and 6,983 aneroid barometer staticHis. 

There have been 14 sheets and parts of sheets plotted on a scale of 
1 inch to 2 miles, and 8 special sheets drawn to various scales. 

Seven completed atlas sheets in hachures with land-classifloation col- 
ors added will be ready to be submitted in time to accompany extra 
copies of Captain Wheeler's annual report, viz, 32 1), 47 B, +47 D. 61 A, 
73 A, 78 A, 84 B ; 2,633 reports and 14,906 maps have been distributed 
during the year. 

The call for maps is increasing. There have been published since the 
commencement of this survey of the ii'egular atlas sheets, not ennmerat- 
ing si>ecial maps, as follows : 

Topographical sheets 28 

AdVanoiDg toward publication and to accompany extra copies of appendix ...••• 5 

Land classification sheets 21 

Geological sheets 7 

There yet remain to be published from data already gathered the following number: 

Topographical sheets 23 

X<aud classification sheets 12 

Geological sheets , 4 

During the month of April, 1879, the Utah section resumed its field 
labors, and subsequently two parties of the Colorado section and one 
party of two divisions of the California section were organized. 

As no fiinds were available for the prosecution of field-work aft-er el line 
30 current, it bex^me necessary to withdraw these parties at that date, 
which was done, and office work resumed. 

During the year volume VI of the quarto reports authorized by act 
•of Congress lias appeared. Volume Vll is now being proofed. 

The special reports now remaining unpublished are volume 1, (too- 
;grai)liical Eeport, and tables of geographical positions, altitudes, dis- 
tances, &e. 

The special map of the Lake Tahoe region, on a scale of 1 inch to 1 
mile, awaits publication. 

The thirteen remaining land-classification maps, of which 20 already 
are published, are being prepared with all possible rapidity, as are all 
those including topographical and geological, 40 in number, for which 
data have been gathered. 

The main results of the survey are the topographical maps, that requir- 
ing slow and skillful delineation, demand much time for their cx>nipletion. 

Captain Wheeler's report, with estimates and appendixes, is appended. 

(See Appendix O O.) 
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REPORT. 



United States Engineer Office, 
Geographical Surveys West of the 100th Meridian, 

Washington^ D. C, June 30, 1879 .. 

General: I have the honor to submit the usual report for the flsQjil 
year ending June 30, 1879. 

Appropriations for office work alone having been granted at the past 
session of Congress, aD parties were withcfciwn and field work sus- 
pended at the close of the fiscal year. 

SLTkniARY OF FIELD AND OFFICE OPERATIONS. 

Early in July, 1878, nine parties, two operating in double lines, of the 
expedition of that year took the field as follows : One at Fort Stanton, 
N. Hex.; two at Fort Garland, Colo.; three at Ogdeu, Utah; two at 
Carson, Nev., and Fort Bid well, Cal. 

The separately organized astronomical parties commenced their labors, 
one at the observatory of the survey at Ogden, Utiih, a second at Fort 
Bliss, Tex., and a third at The Dalles, Oreg. 

TTie political di\isions entered by the above parties, connecting areas 
with those occupied heretofore, were California, ]S^ew Mexico, Texas. 
Arizona, Utah, Nevada, Colora<lo, Oregon, Wjushington Territory, ana 
in portions embraced bv atlas sheets 20 A, 20 C, 29 A, 29 C, 38 B, 56 B, 
m D, 61 D, 70 A, 70 C, 73, 76, 77 D, 78 A, 83, 84, 90 A, and 90 B. (See 
progress map herewith.) 

The disbandment of the expedition was successfully accomplished at 
Sacramento, Cal.; Fort Bidwell, Cal.; Ogden, Utah; Fort Garland, 
Colo. ; Foil Stanton, and Fort Bayard, N. Mex. 

The parties were in the field for a period exceeding five months with- 
out casualties, and the accumulation of data by the observers, 46 in 
number, exceeded that of any former year. Valuable observations, 
other than those required for the resulting toi>ographical map, were 
gathered by specialists in geology, zoology, upon mining at the Com- 
stock IxKle", Nevada, and elsewhere. 

During April, 1879, a special party of the Utah section was engaged 
in the toi)Ogi'aphic and liydrographic survey of the Great Salt Lake 
and vicinity, while two i^arties of the Colorado section at Fort Garland, 
Colo., and one, working in two divisions, of the California section at 
Sacramento, Cal., were organized early in May to i)rosecute their labors 
in parts of the political divisions of Colorado, New Mexico, Utah, and 
California, embraced by atlas sheets 41 A, 41 C, 41 D^ 52 D, 56 D, 69 D, 
70 A, 70 C, 77 B, 78 A. (See progress map herewith.) The parties 
were withdrawn from the field to resume offtce labors June 30, 1879. 

Among these parlies, and from the chief of which no special report 
was received, was one engaged in triangulation observations in Central 
Colorado, under Louis Nell, assistant. This party was successful in its 
oi)erations, locating along its route a number of new mining camps, as 

1 w 
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Silver Cliff. Leadvillg/^en Mile, Carbonate, Frying Pan Gulch, Monarcli 
and the new dis<i^vViies in the basin of the Gunnison. 

The group of'Wnies with Leadville as a center was found to be of un 
doubted preseptuiehness and of gi\>at future promise. 

A strononjiC<i}* stations for telegraj)hie longitudes and zenith telescop 
latitudes i^^fv bccnpied : 1. Ogden, Utah (connecting station); 2. Wall 
Walla, Wash".; 3. Dalles, Oreg. ; 4. Fresno, Cal.; 5. Fort Bliss, Tex.; ( 
Fort fivi^;ard, N. Mex. 

As visual, at the Washington office a number of draughtsmen and con: 

pnt^WVere steadily employed in reducuig obser^'ations, plotting results 

ajid/ift the delineation of the final atlas sheets. The field rcdncin 

, p*ftfv^ at Ogden was diseontinned during the season, to be i^sumed a 

•ft!? close and continued throughout the year. 

•- '• The following changes have occuiTcd with regaixl to the detail of officer 
'• serving upon the work : 

Lieut. Charles C. Momson, then Sixth United States Cavalry, repaire 
to West Point to report to the Sui)erintendcnt of tlie Military Academj 
August 28, 1878, pursuant to paragrajdi 2, Special Orders No. 71 
Headquarters of the Armj', Adjutant-General's Office, April 13, 1878. 

First Lieut. Rogers Birnie, jr.. Ordnance Department, was relieved froi 
duty March 12, 1879, by virtue of paragraph 2 of Special Orders Xo. 51 
Headquarters of the Army, Adjutant-General Office, 1879, and to repoi 
in person to the Chief of Oi-dnance. 

First Lieut. Thomas W. Symons, Corps of Engineers, was relieved froi 
duty by paragraph 5 of Special Orders No. oS, Headquarters of the Ajmj 
Adjutant-General's Office, March If, 1879, and ordered to report to th 
commanding general Department of Columbia for duty, and was n 
lieved from the survey June 1, 1879. 

Second Lieut. H. H. Ludlow, Third Artillery, was relieveil by para 
graph 7, Special Orders Xo. 122, Heiulquarters of the Army, Adjutant 
GeneraPs Office, May 23, 1879, from duty, and ordered to join his batterj 
which took effect June 1, 1879. 

Dr. J. T. Eothrock, University of Pennsylvania, completed the proo! 
readingof his report and those of the several other botanical author 
contributing to Vol. VI, that has now been issued from the GovernmeD 
Printing Office. 

Prof. F. W. Putnam, curator of the Peabody Museum, Cambridge, Ma«s 
assisted by Dr. C. C. Abbott and Lucien Carrj completed his portions c 
the manuscript of Vol. VI 1, which is now i^assing the different stage 
of proof at the Govtunment Printing Offi(?e. 

Sergt. Thomas Jvnight, Company F; Corpl. Joseph T. Hill, Compau 
I ; Art ilicer Joseph ^Messer, Coinjuiny E, and Private Brenholz, Compan 
D, all of the Fourteenth Infantry, were detailed, ])y selection, pursuaii 
to paragraph 1, Special OrdeiNo. 29, lleadciuarters of the Army, Adji 
tant General's Office, February 8, 1878, and have performed exceller 
service. 

To the oflicers and other assistants engaged in i)ros(*cuting the ardi 
ous labors of the survey for another field -season, being that of the nint 
regular expe^lition under ^ly command, independent of the winter can 
paign of 1875-70 and the season of 1879, just closed, I desiie to exten 
my recognitioh of the unHagging energy and willingness shown an 
steady improvement in and rapidity of execution of the several parts c 
the work. 

As usual the supply branches of the War Department have aidet 
thereby admitting of the retention of a larger luimber of professions 
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assistants than coiild have been secured by means of the du*ect appropria- 
tion alone. 

Prominent features from the results of observations in the flekl and^ 
reductions in the office are herewith. 

FIELD SEASON OF 1878. 

Number of main stations occupied for astrouomical observations 5 

Sextant latitude stations 90 

Base« measured 5 

Triangles a))out bases measured C4 

Main trangulatiou stations occupied • 70 

Secondary trian^ulation stations occupied 87 

Thpee-point stations occupied 763 

Stations on meander 15,936 

Miles measured ^..-. 10,299 

Cistern-barometer stations occupied 1,041 

Aneroid stations occupied 7, 057 

Magnetic variations observe<l 197 

Monuments buUt 156 

Mining camps visited 15 

Minenl and thermal springs noted 23 

Minerals, fossils, and ores ; specimens collected, ai)proximately 1, 467 

Mammals, specimens collected 11 

Birds, specimens collected 243 

Birds' eggs collected 12 

Mammals (alcoholic) collected 3 

Mammal crania collected 1 

Bird crania collected 7 

nshes|jF^^'"^«"«- •. 200 

^^^^^-ibi^:::::::::^^ ?6 

Lizards f i^ts""*'"'* ^7 

Batrachians|^^;;5;;;;;^^ n 

Hemiptera collected 1 

Orthoptera^fJ*^^^™^"^ ^ 

Shells ^sP^ciniens 25 

J lot* ^ 3 

Crnstaceansjjj;^^;^;;-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-;-;;;;-;-^ ^l 

Fossil leaves specimens 72 

OFFICE— TTIXTER 1878-79. 

^tronomical positions computed 42 

Triaugulation stations cnuiputod 90 

Geodotic figures conipute<l 70 

yiHtauoes computed : 1,808 

Azimuths c«»mi)uted 255 

J^pii^tndes and latitudes coiiiput«*d 292 

Cisti'm-ijarometer altitudes cromputed 1,041 

Aneroid-banmieter altitudes computed 0, 9ri3 

ShcetH and parts of slu^ets ]»lotted ( 1 inch to 2 miles) 14 

°P<*cial sheets drawn (varioiu* scales) 8 

Atljuj maps ( 1 inch to 4 mib's) published 6 

^^las maps ( 1 inch to 4 miles) ai>i»roachiug completion for publication 4 

J^Ports distributed 2,633 

JjapH distributed 14,906 

^'xtaiit latitude stations computed 60 

^umber of main triangulation stations computed 59 

dumber of triangles comput«'d 904 

Number of secondary triangulation stations computed 37 

Bnmber of points fixed by cross-sights computed 64 

Number of three-point stations com]mted 132 



4 EEPOET OF THE CHIEF OF ENGINEERS. 

Reports in course of publication : Volumes I, VII, and tables of geo graphical iH)8i- 
tionSf altitudes^ distances, Slc. 

Maps in course of preparation for publication : 

Topograpliical atlas sheets 23 

Land-classitication atlas sheets 12 

Geological atlas sheets 4 

Total 39 

Certain of the above sheets must await pnblication until additional 
triangulation and topographical observations are made; that couldy 
however, be accomplished in one season by a number of small parties^ 
specially equipped for this class of work, and for which funds equal in 
amount to the present office estimate ($30,000) could be most advan- 
tageously exi>eiuled. 

lieutenant Tillman, chief of party 1, Utah section, also sextant and 
triangulation observer, was during the winter in charge of the geodetic 
and barometric reductions, and in preparation of his report, that is sub- 
mitted herewith as Api>endix A. 

Lieutenant Symons, as chief of party 1, was engaged in the field as 
sextant and triangulation observer. He was assigned to the charge of the 
Ogden office, that had been organized by Lieutenant TiUman at Sie close 
of the field season. He was thence onlered to Washington, where, com- 
pleting his sextant reductions, and while supervising the final plotting 
of several triangulation sheets, he was relieved June 1. His executive 
report appears herewith as Appendix B. 

The report of Lieutenant Griffin,- chief of party 2, Colorado section, 
appears as Appendix C. This officer made both sextant and triangula- 
tion observations in the field, and, <luring the office period was in charge 
of the topogi'aphical room, and engaged also in computations and in 
preparation of report. 

Lieutenant Young succeeded Lieutenant Symons in charge of the 
Ogden office. As chief (rf party 2, Utah si^ction, he was engaged in sex- 
tant work in the field and in computations in the office. His report ap- 
pears as Appendix D. While chief of party on Salt Lake siu*vey, his 
other duties were that of triangulation observer. 

The office duties of Lieutenant Birnie, until date of being ivlieved, 
March 1, were in supervision of reductions of work of his parties, both 
for 1877 and 1878, in preparation of his repoit (see Appendix E), and 
incidentally in computations. 

Lieutenant Macomb carried on sextant and triangulation observations 
in the field. Ilis office duties consisted in supervising final map di-aw- 
ings, in i>repanition of report (see Appendix F), and in topographical 
reductions. 

Party 2, Utah section, with Lieutenant Ludlow as chief, assisted by 
Francis Klett, was engaged in special base measuring and tnangulation 
observations near Austin, Xev., and at and eastward from Fresno, Cal. 

I desiie to state the high appreciation in which the services of Messrs. 
Nell, Thompson, Maxs<m, Spiller, Carpentei*, Karl, and Polhemus, field 
topographical assistants, are held. 

ASTRONOMICAL. 

Five main astronomical stations were occupied during the 1878 season, 
at or near the folloNving localities: 1. Fort Bliss, Tex.; 2. Fort Bayard, 
M". Mex. (Miles Rock, observer); 3. Dalles, Oreg.; 4. Walla Walla, 
Wash.; 5. Fresno, Ca\ (John II. Clark, observer^. 
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Tbe plan and methods of observations and subsequent computation 
are the same as have been in use upon the survey almost continuously 
since its commencement,and are shown in Vol. II. Observations for per- 
sonal enx)r were made by the automatic personal equation apparatus de- 
vised by Dr. F. Kampf, late assistant of the survey, and perfected at this 
office. 

One of the peculiarities of this astronomical campaign consisted in the 
oi)portunity which was afforded of sending signals from Foil: Bayard, 
>f. Mex.y to Ogden, Utah, via Santa F^, X. Mex., Denver, Colo., and 
Cheyenne, Wyo., also via Tucson, Ariz., Fort Yuma, and Sacramento, 
CaL, thus using two extended circuits, tliat together make up the sides 
of a large quadrilateral. Thanks are due to Xorvin Green, president 
Western Union Telegraph Company, and General A. J. IViyer, Chief 
Signal Officer, U. S. A., the former tor the free use of the wires of his com- 
pany, and the latter for his courtesy in extending, while the party was 
ill the field, the immediate use of the government line from Santa F^ 
southward. The report in the inquired usual form of the results of the 
computations by Professor Safford follows herewith. 

REPORT OF PROF. T. H. SAFFORD. COMPUTATION'S OF THE LATITUDE AXD LONGITUDE 

OF FIVE ASTRONOMICAL STATIONS. 

8iK : I have the honor to pn'sent my report on the computations of the latitudes and 
lon^tndes of five stations, namely : 

1. WaUa WaUa, Wash. 

2. The Dalles, Oreg. 

3. Fresno, Cal. 

4. Fort Bliss, Tex. 

5. Fort Bayard, N. Mex. 

The obseiA'ations at stations 1,2. 3 were made by AsHistant John H. Clark; those at 
stutions 4, 5 by Assistant Miles Koek ; the corresponding time observations at Ogden, 
Utah, by myself. 

The o1)servations made at Ogden include transits taken on every available night 
during the season, in order to make sure of the rate and error of my chronometers. 
Nine nights) only were so cloudy that no observations were taken, between tjie dates 
July 27 and October 10. 

These observations were all so far reduced as to give approximate clock and instru- 
mental corrections ; and in addition the following right ascensions for 187ti.O of stars 
not otherwise well determined: 



Star'8 name. 



16C Hei« Herculls 

204 Hoiii Herculis « 

8 HeisLyxw 

11 Heia Lyra; 

38 HeiaCygni i 

PiMsiXXj58 

PUzsiXXII, 138 



A. R. 1878.0. 



h. m. i. 

17 45 3p. 105 

18 12 46. 084 
18 21 16. 398 
18 32 8. 760 
18 38 2. 868 
20 46 17. 473 
22 29 56. 660 



No. of Declination, 
obs. 1878.0 



12 
11 ; 

6 

8 

9 

6 . 

4 



+ 29 21. 4 
18 5.1 
29 45.6 
33 22. 
32 8.5 
27 47.6 

+ 19 38.8 



In a few cases these right ascensions were not u.sed in the reductions, which were 
completed before they were obtained. 

The following is the table of approximate chronometer-corrections, together with 
the final corrections obtained by the method of least squares for the nights ux>on 
which signals were exchanged. 
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All the observations of this campaign wei'e by the eye and ear method. 



Date. 



July 25. 
26. 
27. 

28. 

29. 

30. 

31. 

Aug. 1. 

2. 

3. 

4. 

5. 

C. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 
14. 
17. 
18. 
19. 

20 
21. 

23. 
24. 
25. 
26. 



27.. i. 
28.... 



29. 
30. 

31. 

Sept. 1. 

5. 

6. 
7. 

8. 



0. 
10. 



n. 

12. 
13 



14. 
15. 
Irt. 
17. 
19. 
20. 

21. 



s 



h. m. ' 

17 45 I 

18 30 ; 

15 52 ' 
18 25 i 

16 10 

17 50 

15 50 

17 50 ' 

16 25 
16 15 
16 20 
16 10 ' 

18 15 , 
16 40 

16 30 I 
18 50 , 

17 10 ' 



21 
18 



18 
18 
18 
18 
21 
18 
18 
21 



19 
19 
21 
19 
19 
23 
19 



19 

*••« 

19 
19 
19 
21 
19 
19 

19 

90 














17 30 

18 30 
20 
18 30 



It 

CU Z 



— 



18 
18 

17 

17 30 I 

17 30 , 

17 30 ' 

19 10 I 

17 30 , 

17 30 ' 

17 30 1 

18 30 ' 
17 30 ! 



: 
' 

I 
I 


30 ' 



3.16 
K 04 
12. 05 
12.59 
16.81 
17.11 
20.87 
21.33 
25.09 
29.46 
33.53 
37.42 
41.68 
45.49 
49.27 
49.72 
53.33 
56. 92 



— 1 



18 30 ! 
20 I 



: 

I 

21 

• 

' 
I 



18 4H 

19 , 
22 30 
19 
22 30 , 
19 ' 



— 3 



30 


' 







' 





— 2 



0.99 
.4.61 
a 26 
11.94 
15. 75 
15.87 
19.14 
22.86 
34.70 
39.19 
42.77 
4.^44 
47.34 
51. 04 
51.16 
59.14 
3.02 
7.27 
11.60 
12.19 
15.75 
19.80 
20. 27 
23. 62 
27.49 
27.57 
31. 58 
35. 37 
50.83 
51. 23 
54.42 
58. 18 
58.98 
1.90 
2.43 
4.87 

<> '»b 
•> 'H 

r>9. HO 
59. 55 
57.58 
57.33 
56.01 
55. W 
54. 55 
53.28 
51.73 
50. 5({ 
4a 02 
46.07 
45.90 
44.16 
44.04 



a 
o 

a 



o a 



2 



s 
o 



h. tn. s. 
'.............. 


8. 






--- 


- »«»» 


• ••••••••. ....i...^...... 


1 




1 


1 


' 


1 


1 


' 


1 




1 


1 


...,. ..1.. ........ 




;. i **;* 




f....' i 


18. 3 , — 1 15. 818 — 0. 152 


1 


1 


......... .|. ............ . -- 




['_ r* ;, 




19. 25 1 — 1 43. 126 


— 0. 171 


1. ;....!" .."'"' 


19. 25 1 — 1 5L 106 


— 0.162 


1 








1 


ii. 5 1 — 2 ii. 905 — 6. 175 


!..:...: 1. .!.:*.:::; 


19. 5 — 2 20. 041 , — 0. lOG 




1 1 


• 


i 


' 1 


20. ' — 2 51. 014 — 0. 153 


.......... ........ ......1.......... 


21.0 —2 58.570) —0.152 


20. 75 1 — 3 2. i65 ' — 0. 134 

1 




20. 75 ; — 3 2. 270 t + 0. 007 


20.75 — 2 59.658 1 + 0.108 


20. 75—2 57. 440 ' + 6. 081 
1 •. . 


20. 5 ' — 2 55. 990 + 0. 067 




I 


1 


21. — 2 50. 591 -i- 0. 048 


"26.5 — 2 45.'984 ■ + 6.*082 

1 


20. 5 — 2 44. 100 1 + 0. 077 
1 



1.3 



♦In this, the least square reduction, the formula for weight useil was «j = j- -^^^ »ec~^6 ^^ ^^^' ^^ 

pp. 343 to 347 of the quarto reports of this survey. 
tMr. Wallace dropped the chronometer, hence this change of rate. 
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Date. 


1 


Si 
si 


a 

h. 

20.7 


Final correc- 
tions. 


i 

1 


Sept. 22 


h. m. 

19 
22 24 
22 

20 
19 

19 30 

22 48 

20 

23 

19 30 

20 


20 
23 12 
20 30 
20 
23 30 
10 30 
20 
23 
20 30 
23 
20 30 
23 
20 48 
23 12 
20 36 
23 12 


m. 8. 

— 2 42. .54 

42. 31 
40. 37 
38.79 
36.78 
34.08 
34.65 
33.65 
33.54 
31 99 
28. 42 
28.00 
26.65 
26.35 
24.74 
22.46 
22.27 
20.52 
18.56 
18.31 
16.77 
16.66 
15.32 
15. 23 
13.84 
13.66 
10.84 

— 2 10 67 


m. i. 

— 2 42. 424 


+ 0.076 




23 








24 








25 : 








26 


2i.i5 


— 2 34. 814 


+ 0.060 


27 


21.5 


— 2 83.603 


+ 0.062 


28 








30 


22.0 


— 2 28. 249 


+ 0.071 


OcL 1 


2L85 


— 2 26. 502 


+ 0.072 




2 








3 


2L75 


— 2 2i 374 


+ 0.092 




4 










21.50 


— 2 18. 440 
.............. 


*"+ 0*076 




6 


21.75 


— 2 10. 720 


'*+ '0.066 




21.75 


- 2 15. 278 


+ 0.062 


8 


22.0 


— 2 13. 763 


+ 0.063 


10 


21.9 


— 2 10. 762 


+ 0.063 











In the calculation of these clirouomoter correctiAnB, the star-catalogues used were 
tbe Qerman epkemerides of 539 stars, the Americau Ephemcris, and the Survey Cata- 
lo|^e of 2,018 stars. The chronometer corrections need to be increased by about 0*.01 
to Gorreapond to tiiie revised (German ephcmerides, published in 1878 or 1879. after mj 
leium from the field; this revision was employed in the reduction of Mr, Clark's and 
Mr. Rock's observations. 

Obeervations for personal equations with Mr. Clark were made at O^den, which 
liere follow; the bracketed chrouometer corrections {dt-\-m) are those given by the 
polftr stars. The difference is almost exactly zero, and has been neglected, as Mr. 
ClArk observed with a different instrument irom his own. 



ObservaUans far personal equation, — J. H. Clark and T. H, Safford, 
October 19, 1878. First f^-oup. Clamp East. 



Star's name. 



T. 



X 



. Cyi^.. 
4l Cymi.. 
« Delphini 

D«4pbini 

1 Dcdphini 
Cy 



h. 
20 



358. 
12 TulpectilAe. 

Br. 2740 

•1 CvffTii 

i Cygni 



20 
21 
21 



3 w 



m. 
19 
26 
20 
33 
39 
43 
48 
51 
54 
3 
»9 



«. 

42.83 
ia79 
1.5. 78 
42.20 
38.48 
8.66 
9.98 
20 
18 
18.24 
37.10 



14 
52 



n tan 6. > e sec 6. 



T'. 



A.R. 



8. 
—0.28 
—0.21 
—0.07 
—0.09 
—0.09 
—0.23 
-vO. 18 
—0.18 
—1. 95 
-0.27 
—0.19 



8. 
+ 0.26 
+0.24 
+0.20 
+ 0.21 
+ 0.21 
+ 0.24 
+ 0.23 
+0.23 
+ 1.16 
+ 0.25 
+0.23 



8. 

42.81 
16.82 
15.91 
42.32 
38.60 
8.67 
10.03 
14. 25 
51. ,39 
18.22 
37.14 



8. 

.53. 21 
27.28 
26.18 
.52. 75 
48.89 
19.17 
30. 32 
24. .52 
1.78 
28. &5 
47.59 



<W + m + 2". 
C. 



S. 



t. 

+10.40 

10.27 ' 
10.29 I 
10.29 I 
[10. 39] 
10. 45 ! 



8. 

+10.46 
10.43 
10.60 
10.27 
10. 4S 



EEPOHT OF THE CHIEF OF ESGINEERS. 
Obitrvationt for pertonal equationi. — J. S. Clark and T. H. Safford. 

October IB, IB7B. Second graap. Clmmp east. 



8Ur<i.uiii». 1 T. 


n Hu ). 


CBci, 1 T'. 1 A.B. 1 d( + « + 2-. 












c. 


B- 


W Cephfi 


S2 B 10.51 

a seisft 

12 31. M 
34 4! 10 

ie SB. 01 

IB 10.18 

4a Si. SI 
n i u.aa 

21 10. «« 

Im 


-O.OT 
-o!l4 

"olii 

-o!o8 
-0.04 


:s 

-l-O.W 

+11.S3 


lU: was- 

W.IH 1 J7.S7 
56.42 1 0.78 
^gl ^»^ 

35.1B 45.M 

0.2»| W.74 

M.M 1.0s 

6172 ^ai'i 
15:75 1 aftM 


ta.3a 
mia 
10.27 

10.48 
(10.601 

10. 4B 


10.10 
I0.» 






Pto,"^Lm::'.::::: 


!•.» 


















m^F^:::::::: 


U« 














153 UelsPi'gid 


(10. »1 





October 10. 18T8. F<nt group. Clunp w( 



A Cepbcl 

38 CriBl 

41 CtedI 

< SelpblDl .. 

9 DctphlDl.. 

i Delphlai ... 

PlM«fSc.'3S8' 
32 TuIpecnliB . 
n Cyeri pr . ■ . 

1 pegLr;": 
Qt.JiT.. ::.:'. 



n 14 44.1s 





nUnJ. 
































































-1.3* 



Oolober 20, 18T8. SecDod Itmilp. Cbmp 




Star'anuie. 


T 




ntiul. 

io:i3 

-0.18 

-o.os 
-0.0a 

-0.08 


exec J. 
-0.23 

-0:21 

-0.23 
-o!23 

-o!k! 


m:78 

2B.W 

siso 
jioi 

30. OS 

12:49 
47:01 


A. R 


rff + n. 
[12.81] 


1-2-. 




2! "■ 

3B 
50 
11 


M-14 

HO. 03 

80.38 

42.81 

Kl'.IIS 
48.24 


3T:n« 

34: M 

so: 83 

S0.T3 
55: 02 

5:20 


c. 




.. 




12. «• 










PiMil XXIL lis 




















130 B^tFeiui'.'""-'. 


(13, 31] 



The clironometer iisfiil was Negus 1481 ; the traneit iiiatnimeDt, Wtirdtunann 31 ; ita 
lIue-iutervalH from tlie center, 3'.538ri, where n ia a whole number lesa thaii 15. Tho 
lines were ruled oti gla«a, '2b iu number, in 5 groupa ; J could detect no deviation from 
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regplarity in them, and always employed symmetrical lines. The value of one level 
diyifflon used was V\0 ; later Mr. Rock found (K'.977. 

The personal equation with Mr. Rock was determined by means of a personal eaua- 
tioB apparatus. Its value will be found in the rex>ort on the longitude of Fort Bliss. 
This also was neglected ; it was too uncertain. 

The calculations of latitude for the different stations were made with the help of the 
catalogue of 2,018 stars. Stars outside of its range were taken from the American 
Ephemeris as now corrected ; that is, applying to the apparent places of the volume 
for 1878 the corrections ^iven in that for 1881 ; or from me German catalogue of 539 
iten, using the last revision of its places ; when a star occurs in both these catalogues, 
a mean was taken. 

For other stars the most modem authorities were reduced, after the manner of the 
(itelegne of 2,018 stars. In a very few cases no accurate place of the star could be 
frond ; this refers chiefly to such stars in the new Coast Survey rough-working list as 
had not been observed of late years, and had been excluded from the eatalogue of 
%fi^ stars for that reason. 

Whenever the result of all the observations upon a pair or combination oi stars 
ieemed discrepant, the declinations were thoroughly revised. No correction was found 
in this way to the catalogue of 2,018 stars; in some cases new observations have been 
htely pabnshed, but no star was found to need any correction which could sensibly 
•fleet the results. 

The combinations of more than two stars gave some ^uble. In one case there are 
tinee north stars and four south, which womd give twer^e pairs, but with a weight of 

;;-~^ = 3f only. In this and all similar cases I treated the whole combination as one 
3-f4 ^ 

ptii; that is, I inserted in the blank provided the half sum of the mean of the declina- 

tiens of north stars, and of tfie mean of the declinations of south stars, and gave the 

refolt a higher weight. This is the only logical method. Of course in all these cases 

I took piuna to see that the micrometer reaaings were such as agreed with the known 

diffofenoee of declinations of the stars, before taking the means. 

The notes upon the stations were prepared by the observers. 

I remain, sir, very respectftilly, yours, 

T. H. 8AFF0RD. 

. Capt. 0. H. Whesi^r, 

United Siate$ Eitgimeer$j in charge. 



10 REPORT OF THE CHIEF OF ENGINEERS. 

ASTRONOMICAL J5TATI0X AT WALLA WALLA, WASH. TER., 1878. 

GEOGRAPHICAL POSITION. 

Latitude 46° 3' 55. "89. 
Longitude 




Barometric altitude of observatory above sea level (monument), 1,033.5 feet. 

In reducing the observations for time made at Walla Walla discrepancies were fouii.4l 
which could not be explained for lack of time. The discussion of the longitude is heT<» 
omitted. 

The pier, of cemented brick, from which the observations were made for the astro- 
nomical determination of this station, is situated in block No. 9, known as Jail-square, 
57 feet from the center of Fifth street, and 211 feet in a straight lino to a street monu- 
ment in the center of Main and Hfth streets (see plat« herewith). The location was 
oblectionable on account of dust, smoke, jar and noise, but was unavoidable, thibre 
being no other place where the pier would probably be protected, and at the Bani.e 
time afford the necessarj' telegraphic facilities. 

In erecting the pier the magnetic needle, variation 2(H^ east, was used ; the transit 
however, showed it to be largely out of the prime vertical. The unreliability of tlto 
needle in this instance is due, doubtless, to the components lof the soil, which is herie 
constituted largely of bowlders charged with magnetic iron. 

WALLA WALLA AND ITS SURROUNDINGS. 

Wallula is a clear, rapid creek heading in the Blue Mountains and running wcstwar*^ 
to the Columbia Kiver. In a dish-shaxNid valley and some 30 miles from the mountaL^ 
lies Walla Walla, on both sides of the creek. Its popiilation is some 3,000. It is .^3 
place of large business in all branches of trade, and is the objective point for the tosr* 
rent of emigration at present heading for the Pelouse County. 

By irrigation the soil gives evidence of great fertilitj", producing not only sm<u ■ 
grain but the best of all sorts of vegetables and the finest com, probably, west of " 
Mississippi Valley. Fruit is also in abundance, of tine quality, not only apples, peai 
and the like, but also grapes. The city is regularly laid out,* and both as to extent < 
squares and ornamentation is not unlike the best settlements of Momiondom. Tl 
streets are planted with Lombardy |>oplars, wliich have made a rapid growth and coi 
tribute much both to the appearance and the comfort of the place. They have been i 
gated up to the present time, but it is believed that they will eventually root deepK- . 
enough in the loose soil to secure sufficient moisture. 

METEOROLOGICAL CONT)mONS. 

Three weeks were occupied in the determination, in latitude and longitude, of th^^ 
station, from August 8 t-o August 29. There were many electrical pnenomena an< 
some clouds to occasion delay, but there was no rain, nor had there been any to bk 
this land of dust since the March previous. 

Observations were made August 10, 12, 13, 14, 16, 18, 19, 24, and 25. The 15th, ITtbi* 
520th, 21st, 22dj and 23d w«'re cloudy — a week out of three, yet no rain. The night of 
August 22, while loitering at the observatory tent, waiting for the clouds to disperse* 
a " Chinook" was feltj but it was of brief duration. The "chinook" is a hot wind 
that comes from the sea^ it is common in winter, and is particularly remarkable for 
the rapidity of its softening actitm upon the snow and the frost-locked land. 

TELEGRAPHIC COMMUNICATION. 

The connection was made with the Ogden Obser\'atory by way of Boise City and 
Winnemucca. That portion of the line between Walla Walla and Winnemucca was 
in charge of Professor Speed, it ha\ing been but recently put in order for militarj- pur- 
poses. It was a perpetual source of delay and worrj- ; "men had to be kept out con- 
stantly looking after it. The i^oles were rotten and gave way daily from one cause 
or another and the wire was seldom or never working 12 hours consecutively. 

Length of circuit about 989 miles'. 

METHOD OF OBSERVATION. 

Observations were made with eye aud car, Mr. G. M. Dunn recording, and giving 
other efficient service in addition to his meteorological observations. The chronome- 
ter for exchange of signals was taken to the telegraphic office, distant some thixse 
squares. 

INSTRUMENTS. 

Z. M. (WUrdemann, No. 16). This instrument is old and much worn, and if at its 
best would bo too small for latitude work in the atmosphere of Walla Walla. 

Chronometer Negus No. 1511 was used and had a very fair rate, despite the necessa- 
rily rough usage it received in. the stage trip from Redding to Koscburg. 
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Wire-intervaU (Lamp east). 

1-3, 43.61 

2-3, 21.87 

»-4, 21.29 

3-5, 43.53 

ymt division of striding- level l."14 

hie divinon of zenith telescope-level l/'44 

One revolntion of micrometer : 

LflMined.inclading refraction. *.... 81.''00 

Jonected after discussion by 0."1215* 

80 ^'8785 
iikad refraction 0>025 

laal value ,. 80. "85 nearly^ 

* — 0."00 for* very minate. 

irnM plaee of stars for 1878.0 used for the determination of latitude of Walla fralla^ Wash, 



pr. B. A. C. 


Class. 

1 


K. A. 




i 

' Declination. 

1 


yo.of 

pair. 


No. 
B. A. C. 


Class. 

1 


K 


.A. 




Declination. ^ 




1 


w. fl*. 


t. 


o 


/ // 






1 


h. 


m. 


«. 


o 


/ 


n 




5840 


A 


17 11 


30 


63 


49.7 




6748 


B 


10 


35 


57 


54 


41 


16.8 




1 '■* 


C 


17 14 





28 


57 4.9 




6771 


A 


19 


30 


53 


37 


3 


37.7 




5874 


B 


17 17 


43 


40 


5 42. 5 ' 




6780 


C 


19 


40 


52 


57 


43 


33.9 




5987 


AA 


17 27 


41 


52 


23 32.5 

i 




6777 


B 


19 


41 


19 


34 


42 


69.2 




1 5972 


A 


17 32 


27 


68 


12 45. 1 




6779 


AA 


10 


41 


10 


44 


50 


1.5 




«N»5 


i A 


17 38 


21 24 


22 55.4 < 

1 




6799 


C 


19 


43 


53 


47 


36 


24.6 




5675 


B 


17 33 


26 48 


39 26.4 




6810 


A 


19 


45 


49 


22 


18 


3.7 




U13 


' C 


17 39 


29 


44 


8 18.3 . 




6836 


AA 


19 


48 


35 


69 


57 


25.7 




1 


c 


17 48 


38 


46 


40 32.7 




6879 


A 


19 


56 


5 


27 


25 


2.9 




^ 


1 c 


17 53 


13 


45 


22 2.2 




6905 


A 


20 





11 


64 


28 


46.0 




{*) 


c 


17 65 


23 


45 


29 3.3 






















6109 


= B 


17 56 


27 


45 


30 28.2 




6930 


C 


20 


3 


12 


63 


32 


23.0 






1 




1 


', 




6957 


A 


20 


9 


14 


28 


19 


34.2 




61«2 


i C 


Iff 3 


48 43 


26 52.5 






















(•) 





18 11 


50 : 49 


54.4 




6990 


A 


20 


13 


n 


37 


39 


15.5 
















7035 


C 


20 


10 


52 


54 


10 


48.4 




0218 


B 


18 13 


15 40 


53 22.2 




7055 


C 


20 


22 


23 


54 


17 


7.2 




«46 


B 


18 17 


5 i 51 


17 41.5 






















0iS8 


c 


18 18 


37 i 51 


14 33.5 




7098 


A 


20 


27 


32 


62 


35 


3.5 












1 




7152 


A 


20 


33 


58 


29 


54 


28.7 




0252 


B 


18 18 


4 1 40 


39 59.5 






















, (^ 


B 


18 20 


24 42 


24 7.0 




7166 


C 


20 


35 


51 


55 


34 


32.4 
















7213 


AA 


20 


42 


30 


36 


2 


35.2 




O 


C 


18 21 


34 ' 26 


23 24.7 






















i (•) 


C 


18 21 


40 26 


22 42.2 




7297 


A 


20 


55 


15 


39 


40 


34.9 




6310 


A 


18 23 


38 65 


29 16.8 




7332 


C 


21 





4 


52 


48 


1.8 


- 


(») 


C 


18 30 


52 ' 65 


20 19.3 






















(•) 


A 


18 35 


50 65 


22 45.9 




7401 


B 


21 


13 


35 


55 


17 


9.5 


















7462 


A 


21 


22 


23 


30 


35 


14.0 




(") 


B 


18 30 


12 


39 


10 43. 1 






















6390 


A 


18 40 


18 


39 


32 35. 9 




7483 


C 


21 


26 


17 


52 


25 


17.4 




6391 


A 


18 40 


20 


30 


29 9.0 




7489 


C 


.21 


27 


21 


52 


4 


55.6 




6119 . 


A 


18 43 


50 


52 


51 16.6 




7521 


A 


21 


32 


3 


39 


51 


57.7 




6152 


B 


18 48 


51 52 


49 4.2 




























1 






7555 


C 


21 


36 


41 


54 


19 


4.2 




(») 


C 


18 51 


24 40 


1 12.5 




7566 


A 


21 


38 


23 


37 


43 


32.5 




6493 


C 


18 51 


47 1 40 


30 45.8 




(") 


B 


21 


38 


34 


37 


44 


50.3 




(») 


c 


18 56 


10 i 40 


30 49.1 






















6530 





18 50 


15 


52 


5 5.0 




7614 


B 


21 


46 


2 


38 


57 


57.5 


















7637 


A 


21 


40 


3 


53 


25 


21.7 




a'i5l 


B 1 


19 2 


11 i 53 


12 35.4 










• 












6581 


A i 


19 9 


36 ' 38 


56 12.7 




7696 


A 


21 


50 


56 


59 


13 


24.2 










! 






7698 


B 


22 





14 


59 


16 


31.8 




6620 


C 


19 15 


41 62 


m 10.4 




7721 


A 


22 


3 


49 32 


34 


36.4 




6648 


B 


19 19 


10 


29 


23 1.9 




7731 


A 


22 


4 


34 32 


34 


47.9 




6681 


C 


19 23 


34 


57 


40 55.2 




7746 


B 


22 


6 


26 


50 


13 


15.2 




6098 


A 


19 27 


14 


34 


11 40.3 

1 




7770 


C 


22 





37 


42 


20 


58.3 




(") 


C 


10 28 


39 


55 


28 21.5 






. 














6722 


A 


19 31 


25 


36 


40 29.6 

1 






812. 


- - — 


I* 













'Sd.645. 




*S«l. 726. 




'Sd.781. 


•"Sd. 


Gr. 2617. 






«Sd.714. 




» >d. 754. 




•Sil. 782. »«Sil. 


956. 




>*Gt. 2715. 








>Jr.249J. 




•Sd.7'.9. 






>Stl. 804. 




»»Sd. 


1304. 




»»Gr. 5 


!735. 
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OhntrtatioKS and computations for latitude, Walla Wallay Wtuih, 



Date. 



II 

e 


il 

c"5 

5.595 
5.200 


Level 




c s 

si 

Si 


CoTTM-tions. 

Latitude. 


K. S. 


^'^jI^^ Level. Merid. 


«551 
6581 


9 26 
22 13 


c 
46 


434.8 


1 il II O 1 *f 

-0 12.0 -3.6 46 4 1&. 2 



6629 14. 005 17 
6648 3w545 13 



18 ' 46 11 16.9*- 7 3.6 -4. 



: (11) 
* 6722 



&415 , 19 
7.530 13 



16l5 46 43&9- 35.8 -3.4 
23 



6748 *-1.115 20 16 45 52 38.4+1123.0 -3.6 

6771 16.960 12 24 

6810 3.835 14 22 46 755w8-353.9 -3.6 

6836 9.610 18 18 



6030 0.850 20 

6^7 12.465 .... 



Auguit 1^, 1878 5840 

(») 

I 5874 



' 66^1 
< 0098 

' 6748 



7on« 

7152 



16 45 56 10. 7 4- 7 50. 4 -3. 7 



5. 755 16. 5 16 j 45 59 3. 4 4- 4 4& 8 +0. 4 
12.885 16.5 16 ' 



5837 16.320 16 : 17 



6013 L085 20 • 13 

I 

I 

(») • 16. 110 . 17 17 46 4 0. 4 - 7. -fO. 7 

(») 19.790 ■ 

(*) 14.535 



6109 13. 490 18 



2.895 18 
22. 340 16. 5 17 



16 
16 



46 17 2.5 -13 7.5 -fO.o 



6162 
(») 

. 6391 
• 6419 
, 6452 15.660 

0551 13. 090 21 14 46 4 35. 1 - 39. 7 
6581 12.710 15 20 



7.680 21.5 13 '46 9 50.0 -5 56.3 +0.9 
17.305 14 20 I 



4-0.7 



7.575 16 18.5 

12. 390 20 15 i 45 59 29. 2 4- 4 26. 1 -f 2. 2 

18.960 18 17 

8.200 21.5 14 45 52 38.7 4-1113.7 -fl.3 



I 

0879 ^.200 15 20 45 57 6.5 -f- 6 51. 1 +0.9 

, 6905 12.050 21.5 14 

i 6930 lfl.560 17 18.5 45 56 11.0 -I- 7 45.3 +0.9 

0957 2H.050 20 16 



6990 ia365 17 19 
70.35 9.945 22 14 
7055 10.155 



45 58 19. 5 + 5 36. 8 +2. 2 



2.>.545 21.5 14 46 14 59.1 -11 5.2 
9. 120 17 18. 5 



August 17, 1878 6551 13. 320 21 

I 6581 12.330 18 



18 46 4 35. 8 — 40. 1 
21 



_o o 



0.0 



4 8..« 

3 ST- 7 
3 57- » 
35»^ * 
3 57- * 
3 52- • 



0.240 18 .14 I 46 14 44.6 -10 5L 2 +1.1 8 54- 



5975 30.855 14 .20 46 24 0.21 -20 5.7 +0.4 3 51. 

^Mka«m "% /kOC AA I V fk ' 



3 54. 

3 55. 
3 54. 

3 56.U 



6629 18.540 20 15 46 1117.1 -7 24.1 +0.9 3 53.9 

6648 " "" '" ^° "^ 



3 57.5 
3 .•»3.7 



I 6771 24. 835 15. 5 19. 5 

t 

16779 10.940 10.5 25.0 46 13 25.2 -9 27.8 +0.2 (?)3 57.61 

' 6799 24.960 25 15 



3 .'>S. 5 
3 57.2 
3 58.5 

3 56.1 
3 55.7 



6620 19.998 20 Ifi 46 1117.8—7 22.8 ^0.4 46 3 .V.. 4 

6<M8 9.065 19 20 . i 

♦Sliould be 0.115. 

There in a numit'oit error in the level roadinc. I Lave conjecture<l 25 10 to be the proper numbers 
for 6799 S. 

» Sd. 714. » Sd. 754. • Sd. 779. »« Sd. 812. " S<1. 956. 
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Qiienaliotu and oomputalianijbr latiUde, Walla Walla, Waii. Tar. — Continoed. 
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-0.2 




3 (20.71 
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48 IB 7.1 


-32S.4 
-14 14.8 


+0.4 
-0.2 








5.475 
34, (BO 












is 






IS 
22 


22 


3S2.1 




SMI 


!!:g ir 


'18 


48 138.0 


-0 41.7 


+0.T 




■" 




««3S 


■5S !f' 


23.5 


48 11 IB.1 


-7M,8 


0.0 




8 57.6 




6S98 


.ISg 1! 


IS, 5 


4SM30.2 


+ 4SS.3 


+0.5 




8 58.0 




^l 
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17 


48 43&a 


-0 43.7 


+ 1.1 




3 5^7 




^U 


,!:SR 


2D 


4SS2SB.B 


+11 13, 1 


+0.0 




3 53.4 




r^ 


S5!!! 




48 13 2B.E 


_B3^B 


+0.6 




368.1 






21.010 24 


zt 


48 7S7.1 


- 4 2.8 


+1-3 




.».. 






21.0«5 [ IB 
11. MO ; 31 


21 


45 5T 7,0 


+ OM.S 


-0.4 




3 57.1 




Htm 


12.3X0 20 


20 


4.«.12.1 


+ 7 45.3 


0.0 




3 57.4 




7I)SS 

TOW 
71S2 


i2.BSS 
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40 15 0.2 


-11 4,8 


+1.B 
+0,4 




3M.0 
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3 5S.B 
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0. aw 1 22 
23.170 llfl 


lfl.B 


4S48 4B.4 


+1S 10. B 


-0.2 




3i».e 




7332 


^\u.. 


21 


40 17 33.8 


-13 37.5 


-0.B 




255.3 
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T.oor, 

1B.02S 


22 
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45 50 27.0 


+ T J0.4 


+0.4 




40 3 ST. B 
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Ohtertaliont and oojnpittatiotu /or latilHde, Walla Walla, IToik. Ter. — Cmtiiined. 



^ni^l y>, 18T8,.. 



31.700 ', , « 3*1.6 



" LareL UciU. 



SO. 203 I 18 1 

I ' 

0.720 1 IS 



10,5) M 1 33.9 '.;■ 



1. 105 L 
10. 1» [. 



ai.015 
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7. MO 
20.100 
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laooo 

S.fMO 


IB 
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20. 078 


21.5 


lU 
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10. S 


11. S 


ilm 




17.5 








7. MO 


IS 


23 


laJ^o 


ULb 


J* 


15.650 


14 


24.5 


7.300 
18.123 


23"' 


15 5 


























2.900 


20.5 


18. 


7^105 


22.5 


'i'[ 


24: 003 


22.5 




l'^ 


«' 


24 


lK?l 


13 


17 


10: 015 






ii.5 


" 


18.875 


l\ 


25.3 



■ 7.7 I +0.6 ., 
I 

' S 38.7 -t-0.1 '. 
7 5B.0 I +0.1 '. 

! 

-13 20.S +0.9 . 



45 54 1ft : 
45 55 9ftl 



ssa) +ft5 '. 

+ 8 S.«| +*5.i. 



46 17^.4 ,-13 28.0 

i 

49 15 1.1 -11 1.0 

45 4S4«,3 4-15 12.0 

i 
40 17 34,3 -13 40.0 

I 

45 50 28.0 1- 7 28.7 

I 

4« 3 48. 4 + 8. 1 

! 

M 1 84. 8 .+- 2 22. S 



0. 
0. 
0. 



3S7.S 
3 57.1 
3 S4.« 
B55l4 
U.1 



3 53.0 
3 50.8 
3 57.3 
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OtHTMtioM atid ctnaputatioiit/or latitude, Walla Walla, N'aift. Ter. — Continued. 



^ LcTeL Hgrid. 



. 4SM 10.8 + 9 4La 



I 5937 20, IBS : 



a4ffTM.ll 



MIT £&1 - 

,....L 



[-3.21.. 
+4.1 .. 
+1.B -. 



40 17 4.1 -W VLI 

«o 4 e.» ' a le. t 

IS 52 54. T +11 1. 
7 32.1^- 8 31.1 



uig I ia20s 



' ODDS I 18. sm 



+1.4 .. 
+S.1 .. 
[+3.01-. 



45 H ia.4 +7 
45MZE.2 +0 211.8 



+J.4 . 
+3.4 . 



lOfiOI&fl - 
. 40 3 «a. 1 .| 



16 REPORT OF THE CHIEF OF ENGINEERS. 

Ohsertations and computations for latiiud€t WaUa JTaUa, Wash, Ter.— Continued. 



Date. 




Aagnst 23, 1878. 



7746 
7770 



August 24, 1878 6218 

6246 
6258 



(•) ! 
6316 , 

(>») ! 

<•> I 

(") I 
6391 , 
6390 ' 

6419 ; 

6452 ; 

(") ' 
6498 

(«») ; 
6530 ! 

6551 ' 
6581 . 

6629 
6618 1 

6681 I 
6698 

6722 ' 

I 
6748 
6771 

6780 ' 
6777 

6810 '■ 
6836 > 

6879 ; 
6905 

6930 
6957 j 

6990 
7035 
7055 

7008 
7152 

7106 
7213 



CorrectionB. 



27.055 
6.953 



24 I 12.5 
16. 5 19. 5 



Micr. and 
reft". 



Level. ! Merid. 



o / // 
46 17 25.2 



I 



14. 375 i 18 
17.050 .... 
14.710 



18 



' 14 

i;i6- 



21.180 

21. 680 , 15. 5 18 

10.250 ! 

3.725 22 12.5 

5.355 



46 4 55. 9 - 1 1. I +2. 2 



45 53 47. 6 +10 7. +2. 5 



22.750 1 46 7 22.2 

9.070 

7.455 I 14 ,80 I 
la 755 , 25 I 9 I 
17.125 I 

26.078' 46 13 13.8 

4.140 ; 

4.100 17 18 



/ 11 
-13 34. 1 



25.295 I 20 



14. 590 > 20 



14 
15 



13.435 



19. 5 , 15 



19. 560 21 



14 



S,i80$\ 19.5 15 



46 4 37.4 
46 11 19.4 



8.643 22 



14.155 
17.060 



13. 5 45 59 31. 6 
17 



18 



21 I 14 I 46 4 39. 7 



15. 878 , 18. 5 ' 16 



4. 535 18. 5 16. 5 45 52 41. 3 
21. 120 I 23 I 12 I 

I \ 

6.470 46 13 31.0 

20.790 



10. 250 15 
16. 290 22 



I 20 ' 46 7 58.6 
I 13.5 



19. 918 ' 15. 5 19. 5 45 57 9. 1 
9.895 22 13 



10.030 20 ' 15 
2L405 I 19 I 16.5 

15.820 '14 ,22 
12.520 

12. 770 ' 25. 5 I 10 



24.440 I 15 

7. 070 26 

2.640 ' 19 

24.900 I 20 



21 
10 



45 56 13. 7 

45 58 22. 4 

46 15 2. 



16. 5 45 48 50. 2 
14 I 



- 3 29. 9 +3. 6 



9 21. 2 -f 1. 8 



Latitude. 




o ' '/ 

46 3 54.2 
3 57.1 

3 57.1 



3 55.9 



46 3 53. 



3 54. 


t 


3 54. 


5 


3 58. 


t 


3 55. 


o 


3 57. 


1 


3 54. 


t 


3 55.3 


3 5C8 


3 57. 


1 


3 50.2 


(?) 




46 3 54. 


8 



fear some complicated error; perhaps 7.930 should be the readin;; for 7152; which gives 3' 50".9. 
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Discussion of lnUtudej Walla WdUa. 



§ 

a 

B 

o 
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2 


2 


3 


2 


4 


1 


5 


3 


6 


3 


7 


2 


8 


1 


9 


2 


10 


5 


11 


2 


12 


4 


13* 


4 


14 


4 


15 


3 


16 


* 



s 

o a 


1 


»< 9 


hi 


^1 


J 


a> 


s 








^z; 


k; 



2 
2 
2 
2 
4 
2 
2 
2 

3 
5 
4 

2 
2 

2 
2 
2 



Latitadc. 



46 3 



[4 
3 



It 

52.6 
55.20 
52.95 
54.9 
54.60 
53.77 
55.25 
1.2?) 
58. 5U 
55.54 
53.00 
55.20 
55.32 
57. 45 
56.20 
55.72 






-h 



0.43 
0.97 
1.27 
1.81 
0.06 
1.19 
0.06 
0.11 
0.95 
0.36 
1.06 
0.06 
0,07 
0.40 
0.06 
L02 



§ 



i 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 



■§1 



3 
1 
5 
5 
5 
5 
6 
4 
4 
4 
4 
4 
4 
'4 
3 



I 



2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
3 
3 
2 
4 
2 



Latitude. 



46 3 



46 3 



54.30 

57.6 

55.36 

68.12 

67.30 

57.78 

55.38 

56.88 

53.40 

56.62 

55.32 

5&02 

54.82 

56.42 

58.40 



^Observation of August 13, excluded. 

FINAL LATITUDE. 
460 3/ 55//.89 ± o//.ia. 

TABLE OF WEIGHTS. 

2 Stars, 1 obs.... 0.5 

2ob8 0.75 

3-6obs 1.00 

4 Jto"::::::::;::::::: 2:^^or3to6obsen'ationsPi°»i^^.SJV«?^*'p~' 

58tars 2.4 S « portion for less. 

ASTRONOMICAL STATION AT THE DALLES^ OREGON, 1878. 






J 0.87 
0.85 
0.36 

— 0.61 

— 0.69 

— 0.50 
+ LOO 

1.36 
L23 
0.67 

— 0,01 

— 0.21 
+ 0.72 

— 0.84 
+ L21 



+ 



GEOGRAPHICAL POSITION. 

Latitude, 45° 36' 17".78. 

Longitude, 121° 12' 2()".47. , 

BaTometric altitude of observatorj- above sea-level (monument) 179.8 feet. 

The point selected for the determination in The Dalles was on the bluff of the lava 
bed, under the shadow of which are the Steam Navigation Company's offices and work- 
ohope. 

The pier was of cemented brick, and in a position not likely to be disturbed, unless 
by some irrational wantonness. From here one can not only overlook the whole city, 
but have an unobstructed view of the lofty and snow-covered cone of Mount Hood; 
aud, bnt for a mountain ridge just across the Columbia River, Mount Adams wonld 
»l»o be visible. From the pier the northwest corner section 3, township 1 north, 
range 13 ea.st bears N. 33^ W., distant 47^ feet: and to the south side of Main street, 
i f i t were prolonged, the distance is 81^ feet. (See plate herewith. ) The meridian was 
marked on the north near the bluff facing the Columbia River, by an iron pin driven 
iato the ground and then covered by a conical pile of rocks 6 feet wide and 4 feet 
higli; southward, on a largo natural mound (which was once a part of the military 
rc-jcrvation of old Fort Dalles), it was indicated in the same Avay. 

DALLES CITY AND SURROUNDINGS. 

The Dalles, or Dalles City, in the language of its incorporation, is situated at the 
mouth of Mill Creek, a very considerable distance below tlie main part of the rapids 
of the Columbia River, from which it takes its name. It is a strangely selected spot 
for a city, fpr what is not lava-bed is for the most part sand. Once there was a level 
»nd fertile A'alley between the city and the foot of the rapids, but this is now almost 
entirely covered with sand dunes. The wind that pours up the canon, that sets in at 
the mouth of Mill Creek, like water through a funnel, is apparently the cause of all 
this sand in and about the city. Despite the forbidding character of the location. 
Dalles City is a picturesque, go-ahead town, having many fine stores and pleasant 
renidences with their charming fruit gardens. 
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METEOROLoaiCAL coNcrnoKS. 

It took nolcBB than fciir weeks to complete this etation, from Angnst 39 to September 
f&. AmiD^meiits for observatiOQB were ready on the 30th. September 1, however, a 
Tiolent wind carried everything id the shape of t«nt and other etinipments to tno 
gronnd, making it uecessary to put np » substantial trame-work. 

Obftervationa were made, or it waa possible to make them, September 2, 3, 4, 5, ^ 7, 
B, and 9, altlioQKli there was much etubarrftaHinent &om the wind. 

From September 10 to 19, inclusive, the atmosphere was so Tull of smoke driven from 
the burning Cascade Mountains that no observations could be made. A few of the 
very largest stars could sometimes be faintly seen. During this tiiiia tlie snn traa 
stripped of its power and stood in the heavens as a great blood-red rajless orb ; the 
moou had the same general appearance by night ; the wind blowing all the while east- 
ward and sometimes violently. I'rom the l§th to the 25tli tlie weather was for the 
most part favorable, if the wind be excepted. 

rBLEORAPmc COMMUNICATION. 

The West«m Union OEBce and that of the Oregon Steam Nnvigation Companv Dot 
beiuK connected in Portland, an efibrt was made at (iist to get Ogtten by way of WaUa- 
W&lfa, Boise City, and Winnemucca. The most patient peiseverauce for many nights 
brought success but ouce in this direction, September 5. 

The ofQces in Portland having l>een connected^ the rest of the signal exchanges wei« 
made by Portland and Sou Francisco, that circuitous bat expeditious route. 

Length of circuit via Walla-Walla, about 1,144 miles; via Portland about 1,500 

HXTHOn OF OB8KRVATI0X. 

Mode of observation the some as at Walla-Walla ; that is, eye and ear. The chro- 
nometer did not have to be taken so far, but the climbing up aud down the blutf waa 
anything but a safe or pleasant operation. 



Instruments the same as at Walla-Wallo, No. 16 is an old instrument and has been 
put to much service in many places, but the roughest usage it ever hod, it received 
probably from the wind and sand of Dalles City, Oregon. 

XMalalion of start uied/or delermmatioa of finu at Ogrkn, Utah, and The DalUt, Orag, 
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TntnlafioK o/ $tan vted /or delenninalion of lime at Ogden, ^c. — CouHuned. 
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ObttnatioK* and eomputaUont far laU^tde «f The Dallet, Oregon. 
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OiwrmfioiiR oiift eomputaliom for latitude of The Dallet, Oreg. — Confinued. 
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Ob»ervattotu and eamputatiimt for foNlvds of Tkt Dalla, Orvg. — Continoed, 
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Discussion of latitude — Dalles, 
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Final latitude, 45p 36' 17". 78 ± 0". 09. 

ASTRONOMICAL STATION AT FRESNO, CAL., 1878. 
GEOGRAPHICAL POSITION. 

Latitude 36^* 43' 31". 22. 

Longitude . 

Barometric altitude of observatory above sea-level (Lieutenant Ludlow's camp), 
313.7 feet. 

^discrepancies were found in the time observations at Fresno, which could not be 
fleared up owing to lack of time. The discussion of the longitude is therefore omitted 
^ this place. 

ASTRONOMICAL STATION AT FRESNO, CAL., OCTOBER, 1878. 

GEOGRAPHICAL POSITION. 

The location of the observatory was on a swell of ground some half mile south of the 
J^wn. The pier was of cemented brick, as at the other stations. There was no lava- 
W here as at The Dalles, nor bowlders as at Walla Walla, loaded with magnetic 
^n, to affect the needle, the soil being composed almost entirely of sand. It is 
'eldom possible to get such a desirable spot, in all rejipects, for an observatory as was 
kere presented. The view was unobstructed in all directions, bounded eastward at a 
^feat distance by Mounts Whipple, Goddard, and other great mountain masses of the 
Sierra Nevada, while westward lay the Coast Range. 

FRESNO AND ITS SURROUNDINGS. 

Preano is a town that owes its origin to the Southern Pacific Railroad. It is the 
<^pital of the county of that name, which is often designated in California as the 
^nnty of colonies. The court-house is an expensive and showy building, and stands 
ont in marked contrast with all other improvements, both public and private. At 
^is season of the year there seemed to be no vegetation here — ^nothing green — except 
^^t produced by irrigation. 



METEOROLOGICAL CONDITIONS. 



The pier and tent were in readiness for observations by October 1, and it was contin- 
Qomly clear till the 11th, when it rained, as also on the 13th and 14th. There was 
little or no wind, and no dust to interfere, notwithstanding the sandy soil. 
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TELEGRAPHIC COMMUNICATIONS. 



Ogden was got by way of San Francisco, and there being no delay in the nse of the 
wires, longitudinal exchanges, with complete clock error, could have been had every 
night from October 4 to 11 had the conditions of the former x)lace been equally 
favorable. 



Same as at other stations. 
Also the same. 



METHOD OF OBSERVATION. 



INSTRUMENTS. 



ADDENDA. 



The elaborate stone pillars sent to Fresno for marking the meridian were placed, 
the one in the meridian north of the pier, just north of the railroad track and ou a line 
with the first jcow of houses facing south ; the otlier about the same distance south- 
ward, and near a road leading to one of the colonies. 

Mean place of stars for 1878.0 used for the determination of latitude of Fresno, Cal. 



No. of No. 1 
pair. B. A. C. , 


Glass. 


A 


R. 


1 
1 


1 
Doclination. 


1 
No. of 
pair. 


No. 
B. A. C. 


Class. 


A 


. B. 




Declination. 




1 
1 




h. 


TO. 


1 


o 


/ 


/» ' 


i 1 




h. 


m. 


«. 


o 


/ 


II 




6480 1 


A 


18 


52 


27 


32 


44 


44.4 


7571 


A 


21 


39 


7 


25 


5 


5.6 




6491 1 


A 


18 


54 


23 


32 


31 


23.8 


7598 


A 


21 


42 


17 


48 


44 


43.8 




6493 , 


C 


18 


54 


'47 


40 


30 


45.8 


7627 


AA 


21 


47 


31 


25 


21 


6.3 




6674 


A A 


19 


23 


38 


24 


25 


8.5 ! 


• 


(*) 


















6717 





19 


30 


20 


48 


59 


50.8 1 




7676 j 


B 


21 


67 


22 


52 


17 


40.2 




6720 ; 


C 


19 


30 


52 


43 


40 


41.6 




1 

7699 I 


B 


22 





13 


62 


31 


34.7 




6728 


C 


19 


32 


39 43 


26 


1.6 




7707 


A 


22 


1 


18 


62 


11 


26.4 




6740 


A 


19 


34 


33 '■ 29 


52 


23.4 1 


(*) 


















6784 


A 


19 


41 


48 ' 33 


26 


40.7 




7789 


B 


22 


14 


14 


62 


11 


31x0 




6800 ! 


C 


19 


44 


11 33 


7 


58.9 ! 


7796 


A 


22 


15 


31 


11 


35 


27.7 




6817 


B 


19 


46 


26 40 


17 


24.3 1 




















6857 


B 


19 


52 


59 


40 


2 


26.7 i 


7798 


A 


22 


15 


41 


27 


42 


59. Z 






















7800 


B 


22 


15 


59 


45 


55 


20.8 




0) 


C 


19 


53 


40 


56 


21 


34.8 






















6868 


A 


19 


54 


33 


17 


11 


3.6 


1 


7833 
7837 


(B) 
B 


22 
22 


22 
23 


54 
10 


»8 
64 


29 

30 


29.2 
37.3 


0928 


A 


20 


3 


1 52 


48 


20.1 


















6933 


A 


20 


4 


34 , 20 


33 


13.0 


7902 


A 


22 


34 


19 


62 


57 


1.6 


1 












1 • 7908 


AA 


22 


35 


23 


10 


11 


41.9 


6944 


A 


20 


6 


54 26 


6 


56wl i 1 
















0983 


A 


20 


11 


42 47 


20 


24.4 ' t 7967 


A 


22 


45 


20 


65 


33 


31.5 
















' ' 7988 


(B) 


22 


48 


95 


'8 


9 


56.5 




7041 


B 


20 


21 


11 


42 


12 


23.0 1 




















7100 


C 


j 20 


28 


37 


42 


46 


35.2 '. 


8034 


AA 


22 


58 


41 


14 


32 


56.9 




7131 


A 


20 


32 


34 1 31 


8 


49.6 


8054 


B 


23 


1 


28 


58 


45 


38.1 




7132 


A 


20 


32 


35 31 


5 


51.5 


! 1 










1 






















, (*) 


C 


23 


4 


39 


1 16 


56 


2.5 




7164 


A 


j 20 


36 


6 31 


52 


26.8 


8083 


A 


23 


7 


25 


56 


29 


41.4 




7174 


c 


1 20 

1 


37 


32 


41 


16 


50.4 


8138 


B 


23 


15 


15 


! 61 


32 


42.4 




7204 


AA 


1 20 


41 


16 ! 33 


30 


50.9 


8182 


A 


23 


22 


59 


12 


5 


15.4 




7260 


B 


1 20 


49 


49 ; 40 


14 


21.4 : 
























1 












8206 


A 


' 23 


27 


54 


30 


39 


7.1 




7313 


A 


20 


57 


40 


39 


1 


42.8 , 


8229 


! A 


23 


32 


9 


42 


35 


33.8 




7399 


B 


21 


12 


54 ; 34 


23 


7.5 




























1 




t 


(•) 


C 


23 


36 


36 


•63 


50 


20.2 




7411 


B 


21 


15 


17 ^ 48 


59 


41.7 1 


8250 


(B) 


23 


37 


10 


! '9 


39 


15. Ui 




7437 


A 


21 


18 


29 23 


45 


2.7 1 




1 




























. 


8273 


A 


23 


42 


5 


67 


7 


44.2- 


1 7461 


A 


21 


22 


18 27 


4 


41.0 


8331 


AA 


23 


53 


3 


■6 


11 


16.3 




7480 


A 


21 


24 


57 40 





11.2 






( 


























y 


8344 


A 


23 


55 


24 


60 


32 


36.1 




7520 


A 


21 


32 


3 18 


46 


13.5 ' 


8366 


B 


23 


58 


48 


60 


38 


4.7 




7555 


C 


1 21 


36 


41 54 

1 


19 


4.2 


8370 


A 


23 


59 


26 


12 


43 


2.2 



»Sd. 1052. *54* Heis Pegasi. 

«Gr. 3157. *Sa. 1595. 

»D. M. 20^. 5046. "Gr. 4130. 

For 3 and 4 no accurate positions were available. 



'Position from Ay. 64 (preliminary). 
■Position from mean of G. and B. 
•See Fort Bayard, 9. 
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Obserratians and computations for latitudey Fresno^ Cak 



Date. 



o 

a* 



obeT3, 1878 ■ 6674 

6717 

I 

I 6728 
6740 



06784 
6800 
6817 
6857 

0928 
6933 

6944 
6983 

7164 
' 7174 

! 7204 
7260 

7313 
7399 

7461 
7480 

7520 
7555 

7571 
7598 
7627 



7676 

;tobeT4, 1878 6480 

6491 
I 6493 

6674 
6717 



6728 
6740 

I 6784 
I 6800 
] 6817 
«6857 

i 7041 
I 7100 
/7131 
/7132 

7164 
7174 

7204 
7260 

7313 
7399 



I 



u 

I 



8.720 
7.660 

9.200 
15.085 



LeveL 



N. I S. 



'I 

•as 



26 



8 



9 : 25 



16.5 
19.5 



3.110 
16. 985 19 
16. 320 20 

5.220 

8.018 
11.400 . 24 



17. 
14. 



15 
14 



18 



36 42 48.2 
36 39 31. 9 



36 52 22. 7 
36 35 33. 4 



I 



16. 5 i 36 41 7. 8 
10.5 



8.850 
9.680 

14.848 
2.385 



18.5 
22 

14 
28 



0.680 ' 16 
14. 820 23 



4.475 
5.340 

23.060 
7.385 



19 
24 

16 

27 



25. 530 I 12 
10. 195 



17 
13 

21 
7.5 ! 

19 
13 

17.5 
12.5 

20.5 
10 

24.5 



11.080 M8 
29. 645 16 
10.120 j.... 

25.750 ;cl3 
4.500 .... 

15. 340 ' 13 
25. 230 25 
7.290 



18 
21 



24 



18 
6 



36 44 2.2 
36 35 2.6 
36 53 0.7 
36 42 50. 9 
36 32 52. 6 
36 33 5.3 
36 59 22. 3 



CorrectioiiB. 



Micr. and 
refr. 



— I 



Latitude. 



Level. ' Merid. I 



36 34 40. 9 



15. 240 14 j 18. 5 36 42 48. 2 
14.190 ! 22.5 I 10 



12. 535 17 
18. 410 20 



16 
13 



8.910 
22.815 11 22 
22.155 d26 

6.080 

5. 450 
30.840 
11. 430 

9. 205 

20.725 
8.140 

7.525 
21.690 I 18 

7.535 20 
8. 485 17 




30 39 31. 9 



36 .52 22. 7 
36 35 33. 5 



36 48 48.4 



/ // 
+ 43.3 

+ 3 58.3 



- 8 55. 
+ 7 56.5 



+ 2 17. 

- 33.6 
+ 8 24.8 

- 9 32.7 
+ 35. 
+10 34.8 
+ 10 21.1 
-15 55. 6 



36 35 2. 7 



- 5 17. 



+ 8 29.7 



36 53 0. 8 — 9 33. 7 



7411 g- 1.800 laS 17 
7437 , 29. 525 16. 5 19 



36 42 51. 
36 22 48.3 



+ 38.5 
+20 41.9 



+0.7 
+1.4 



+ 3.6 
+ 3.6 



+ 5.4 
+3.8 
+4.9 
+2.5 
+4.7 
+4.5 
+4.1 
-1.8 



-h 8 46.3 ! +5.0 

+ 42.5 

+ 3 57. 9 

- 8 56.4 
+ 7 55.3 



-0.4 





b Some error in the level readings. 
d Level should be 26 X.. 7 8. 



o / '/ 
36 43 32.2 

31.6 



31.3 
33.5 



30.2 
32.4 
32.3 
30.5 
30.6 
31.9 
30.5 
[24. 9] 



32.2 

33.6 
32.7 



29.2 
3L7 



31.0 



32.0 

27.6 

30.9 

36 43 29. 5 



o Paired thus, 6784, 6817. 6800, 6857. 

c Level readiniz iueomph?te. 

e (6857) should read 11.080. 

/"The readin<;8 for 7131 and 7132 are questioned by the observer, but are correct. 

i7 Reading, — 2^+0^860. 
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Observations and computations for latitudCf Fresno, CaU — Continued. 



Date. 






October 4, 1878 7461 

7480 

7520 
7555 

7571 
7508 
7627 



7676 

7699 
7707 



7798 
7800 

7833 
7837 

7902 
7908 

7967 
7988 

8034 
8054 



8083 

8138 
8182 

8206 
8229 



14 



8250 

8273 
8331 

bS3U 
8300 { 
8370 



October 10, 1878 7902 

7908 



7967 
7988 

8034 
8054 



8083 

C8138 

'8149*1 

; 8162 ! 

8182 I 

8200 
: 822H I 



22.920 
7.135 

- 2. 603 
24.290 

12.350 

30.000 

0.508 

26. 535 
5.258 

27.285 
12.330 
21.995 

13.385 
22.548 

22. 375 
3.955 

7.390 
20.235 

19.750 
6.835 

16.100 
10. 510 

14. 450 

14. 240 

2.195 
4.090 

18. 698 
10. 268 

17. 780 

15. li>5 

10. 900 
10. 115 

13. 680 
10. 745 
20. 405 

7.990 
20. 9.'>5 

20. 815 
7. 825 

16. 355 
10. 800 

13. 388 
13. 180 

11.8,')0 

14. 880 
22. 760 
14. 8.50 

2.880 

18. 490 
10. 175 



LeveL 



N. S 



16 
21 

11.5 

28 



19 
14 

24 

8 



. 17 
21 

12 
26 



18 
14 

24 
9 



21. 5 15 

17 18.5 

15 21. 5 

24 . 12 

13 I 24 
30 I 6 

1 

24 I 13 

15.5 21.5 



o a 



o / 



// 



36 32 52. 7 



36 33 5.4 



36 59 22. 3 



CorrectioxiB. 



Micr. and 
reft. 



// 



18 
21 

16.5 



19 
16 

21 



23.5 , 14 



16 
24 



21 
13 



18 19 
22 I 15 

16 21 
23.5 14 



+10 39. 3 

(o) 
-15 54. 6 



36 49 39. 6 

36 30 58. 

36 34 49. 6 

36 52 11. 9 

36 39 46. 1 + 3 46. 4 

36 43 20. 8 +0 & 5 

56 49 27. 5 - 1 

30 37 49. 8 



24 13.5 36 39 58.2 + 3 31.2 
16. 5 21. 5 ' 



36 39 39.7 + 3 50. 5 



23 16 ; 36 34 50. 6 
20 19 



14 25 



I 



21 18. 5 36 39 47. 2 +3 45. 
19 20 



18 1 21.5 
22. 5 17 



30 43 22. 



+0 8.4 



24 l.-> 36 49 28. 7 i -6 3. 3 
10. 5 23 

36 38 14. 8 -f5 20. 4 



24 
18.5 



15 
21 



1.5. 5 23. 6 , 36 37 51. 1 
20.5 13 



Level. 

It 
+L4 

+2.7 

+2.2 



Merid. 



- 6 11. 1 +2. 
+12 26.0 +4.7 
+ 8 40.2 +L8 

- 8 43. 1 , +L 4 
+1.8 
+2.2 
+2.2 

+ 5 41.4 +1.6 



16 21 36 45 16. 7 — 1 46. 3 1 +0. 7 

22 15 I 



+2.0 
+ 1.7 



+8 45. 1 +2. 9 



28. 5 10. 5 1 36 52 12. 9 —8 40. 1 +-2. 5 



+0.5 

+0.7 

+1.6 
+1.6 



+5 30. 8 ' +1. 9 



a I cannot find what error lias been 

ft 83U Hhonld read 12^ 

c Paired thu8, 8138, 8182; 8149, 8162, 



Latitirde. 



O I n 

36 43 33.4 

(a) 
29.9 



30.5 
28.7 
31.6 
30.2 
34.3 
31.5 



32.8 
31.1 
31.4 
31.9 

38.6 

29.3 

32.7 

31.1 

27.0 
36.8 

36 43 29.8 



made here. 
The fifth star I cannot identify with any well-known one. 



GEOGRAPHICAL 8UBVET8 WEST OF lOOTH MERIDIAN. 
M a»d cemputatimufor latitudr, Frenu, l^u^.— Continaed. 



O<Ioberl0,IB78 .. 



li 



IT MSSH.? 



-1 1S.1 

-F3 30.1 

+3 n.1 



-H BS.! 

-sso.i 

+7 S8.R 



+SM.1 
-0 83.0 



+1.B . 



Mas xs 

MSB LT 
IS1IB2.0 
W 23 tll.3 -I 
M32S3.S H 



+3.3 - 

-Hi-s'. 



£1. DID 
23.313 



W 34 50.9 H 
18 S3 13.3 - 
IS 38 41.« H 



tDiflnrena 
il Sbould re 



ouU be 0*.7W, not tC-SlO, 
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Ob^erraHons amd computatiant for latitmdey Fretno, CaU — Continned. 



Date. 



la 



e 

3 



October 12, 1878 



8063 

8138 
K149 
81<e 
8182 

8206 
8229 



8250 

08273 
8331 



8344 
'' 8306 
' 8370 



October 13, 1878 9720 

6728 
6740 



66784 
6800 
6817 
6857 



6868 

I 6028 
' 6033 



6044 
00K3 

7041 
71IH) 
7131 
7132 

7164 
7174 

7204 
7260 

7313 
731« 



H 



LereL 



y. 



c a 

« a 



Corrections. 



Latitude. 



Micr. and 
refr. I 



LeveL Merid. 



I 



o / // 



»/ 



// 



14.132 36 43 22.4 4-0 &4 

13.025 



12.106 24 

22.055 18 

15.190 25 

3.242 10 



16 36 40 20.0 - 6 2.7 
22.5 3638 15.2 4-5 14.5 
15 ; 

' 21 : I 



4-L6 • 36 43 3SL4 

4-2.1 
4-2.1 



1& 002 17. 5 23 
10.665 25.5 • 15 



17.400 ' 36 45 18.3 

14.805 



36 37 5L 5 + 5 37.2 
- 1 4a7 



10. 070 23 
17.080 23 



18 
18 



36 30 50. 8 + 3 27. 



12.670 23.5 I 17 36 39 4L8 4- 3 4&0 

16.745 ; 

2a338 

22.535 ! 3G 43 12.2 -|- 10.2 

U. 635 23 16 



17. 560 16 



23 
25' 



10.130 .... 

24.008 14 

24. 255 23. 5 16 

13.155 



10.608 
15.015 



36 52 23. 1 - 8 51. 6 
363533.0 -1-7 50.6 

I 

I ! 



-{-L8 
+2.6 
+3.6 
+3.6 

0.0 



-L3 
— L3 



13. 085 23 17 
16. 628 15. 5 ! 24 



36 46 30^0 — 8 0. 7 i —0. 3 
36 41 & 5 + 2 23. 5 I +0. 5 




10. 100 17 
10. 900 22 



23 
17.5 



5. 548 

:Mi!»40 21.5 i» 

9. Mo 18 22 

11.5,'W 



36 44 2.9 



36 48 40. 2 



28. 8 1 -0. 5 



5 16. 2 -0. 5 



21.405 



7. 730 19 
2L 875 22 



21 
1H.5 



36 35 3. 6 + 8 29. 1 
36 53 1. 8 — 9 32. 9 



8. 823 21. 5 19. 5 36 42 52. 1 +0 38. 4 
9. 772 19. 5 21 



7411 c- .71)5 23 18 
7437 3^).5:W) 15 26 



36 22 49. 5 +20 44. 8 



7461 
74HU 


24.393 
8. 6H0 


17.5 
24.5 


23. 
16. 


5 
5 


36 32 54. 


+10 36.4 


7,VJ0 
cf755.> 


2.5. 435 
10.090 


14 
11 


27. 
30 


5 


36 33 6. 7 


+10 21.5 


7571 

7:illH 

'e7627 


12. 165 

29.810 

- . 300 


17.5 
27 


24 
14 




36 59 23. 6 


-15 54. 9 


1 

i*7676* 


27. 4.'>5 
6.255 


14 
10 


28 
32 






: 


7609 
. 7707 


26.468 
11.515 
21. 123 


26 
19.5 


16 
22. 


5 

• • 




1 



0.0 
+0.5 
+0.2 

o •> 

+0.7 
+2.0 
+2.3 



2S.4 

31.8 



30.5 
32.2 
30.4 
32.0 

31.4 



30.2 
32.2 



20LO 
32.5 
33.6 

32.5 

32.7 
29.4 
30.7 
32.1 
3L1 
30.2 
36 43 31. 



a Dlffen-nco V too large. b 6784 should road 11'. 130. 

d I aiwunio that the level reading for 7555 = 30 X. 11 S. 



c Readlnjj — 1' + 0.795. 
e 7627 should read 0'.3OO. 



GEOGRAPHICAL SURVEYS WEST OF lOOTH MERIDIAN. 
Obttrrallons and compatatioM for laUtude, Fntna, Cal. — Contmned. 





1^ 


1 


Level. 


11 

. 11 


Co^^n. j ^__^_ 




N. 


a. 


^--0,^. 


Ueri(l.| 


OcMall.lgI8..... 


771(8 


7.410 

2i^gio 
7:43* 

10.638 

u.2ia 
14:405 


5?.. 


a&s 


MM a.R 

3e30 6S.S 
MHSLl 
30 52 13,4 


-10 33,8 +1.1 
fia M.B rfl.S 

f en.a +i,a 
^B44.T| +a,o 
f a 3B.4 +I.B 

1 

4- 6.8 +-i,e 


" 


38 43 27.0 










, 


7IWS 

7M7 
TBSe 

«iS4 

mom' 


Ids 
10 

24.6 

13 


18. S 
21 

24 

18.S 
17 


30.1 
30,7 

B8 43 30.1 



WM as N. 13 8, 



DiieuMion of latitude, Fremo, 



111 ! ip 


1 

i 


i 
J 
1 


1 


K 


1 


1. 

ij 


II 

It 


3 2 3iK +0-05 

4 2 3a, 4^ —a 70 

4 1 2 : 2B.B2 +0.M 

2 a| 30:77 ^M 

4 .| 2 1 31. 02 — 0, (» 


Oct: '3" 


m::;:: 






30 43 27.00 

30. as 

33.28 
20.85 
31.06 
31.28 

11 

32.80 


" 

"+0.'b5 
+0.60 
^.13 

31 

—0.60 
+0.10 

— »:35 



Resulliui; latitude: 30° 4: 



•iiifam. of which 






Hifou 



>° Molt mm tbem till tho nUra an obaerrod. "^ 

r.EOORAPHlCAl. POSITION OF STATION. 

Longitude 10fi° 29' 05".37. 
Lalitmle :«t> 43' 31".14, 

B»rometric sit. of observatory aliove scft-level (top of 
Meb) 3,630. 

The monument in sitiialcd in the public square of tbe villftgu of El Paso, 
Dorthwrat from its center, iiienaureil on a line parallel lo the streets. Thu square 
250 feet on a Hide, and boun<le(l on the soiitbeaat by Saiut Louis street, un the nortli- 



^n-hich is 3 foct 
feet 
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west by Main and southwest and northeast by Oregon and Utah streets. The street 
are 70 feet wide. The square is mostly built up on the southwest and southeast sidoe 
has one house on the northwest side, and to the northeast is open to and forms part o 
the plain in its original wildness, thinly covered with mesquite, cactus and the like 
The monument is of brick 18 b}' 20 inches-, 2d inches above ground, on a brick founda 
tion 3^ feet deep and 6 feet square at the base. 

The village of £1 Paso (of which Franklin is an obsolete name) is situated on th 
north or left side of the Rio Grande, 1| miles from it at present, and opposite to th 
Mexican town of El Paso del Norte, and 2 miles from it. It does not contain over 30 
inhabitants now. It was larger when it was an overland stage station in the oarl; 
California cuiigrution. It Iooks forward to a future in the Southern Pacific and th* 
Chihuahua Railroads. The river flows closelv to the Mexican town at pi'eaent, bu 
when the international boundary was located^ in itD channel in 1851 it flowed oul; 
half a mile south of the Texan village, having shifted its bed since fully a mile south 
ward, and in doing so destroyed valuable vineyards and the best part of the Mexica] 
town. 

The village is also, for the time being, designated Fort Bliss, because the troop 
assigned to that i>ost are quartered in the -inllage, while the post it>aelf has uo corpo 
real but only an official existence. Its first habitat was 2^ miles northeast of the \i] 
lage on the river fiat, but as the river encroached and tlireatened its destmctioi] 
another post was built half a mile eastward on a terrace or raised plain, a few fee 
above the river bottom. When subsequently the post was abandoned, the groun 
being private property, the buildings were left unguarded and are now mostly in mini 
On tne re-establishment of the post a few years ago, the government rented qaartei 
in the village until Congress should authorize the uuilding of a new post, which it ha 
done since the occupation of the station, and the new post will probably h% west c 
the village. 

Colonel Graham, United States Topographical Engineers, made the barometric & 
titude of Frontera 3,870 feet in 1851. Frontera (a ranch now in ruins) is some 15 mile 
up the river, and about 250 feet higher than El I'aso, as determined by our aneroi 
barometer rea<lings. This would make his altitude for El Paso 3,620 feet. The locall 
accepted altitude of the place is between 3,800 and 3,900 feet, which is probably 
misappropriation of Colonel Graham's altitude for Frontera. 

PHYSICAL GEOGKAPHY DETAILS. 

The Rio Grande here changes its course from the north, and by a semicircular sweej 
15 miles in diameter, it pa^^ses around the bold south end of the Franklin Ridge c 
Mountains until bv a reverse curve it turns ejwtward at the old site of Fort Bliss. 1 
passes through a longitudinal deprt'ssion between the <)verla])[)iug en<ls of the Frank 
lin Mountains, east of tlie river, and the El Paso Mountainn wi\st of it, which exten< 
from the conical Rodadero Peak near the boundary mouuinont southward into Mexici. 
This depression is occupied by much eroded and decaying granite-like rock, whic 
crops out in the river bed producing a rajiid, and fonns hills iiOO to 000 feet higl 
increasing in height f(»r 6 miles to the fiank of the main Franklin Kidge. It is a 
the foot of the southeastemmost of these granit-c^ hills below the rapids, and due sout 
of the Franklin Mountains, that the village of El Paso is situated. 

The mountains on either side of the river are fringed by the remains of a nicM 
about 360 feet above the river and ai)]>arently on the same level, and doubtless coi 
tiunous across, before the granite hills were eroded or the country elevated to il 
present altitude, and before tin* many boautifnl valleys for winie '^(M) miles up the rive: 
where the numerous ancient Indian as well as the later Spanish ruins are now all thsi 
remain, were drained and desiccated. That the elevation of the continental baekbout 
and the further desiccation of the whole Rio Grande Valley, is still in progress is indi 
cated by recent lava outllows like that of the Mai Pais, by hot sj)rin«;s, and the les 
degree of desiccation existing only three hundred years ago when the iSpauiards mad 
settlements and had irrigating ditches w- here there is no water now w ithin long dis 
tances. 

The river is always yellow, with much impalpably fine sediment. It changes its be« 
often,. even in a night,' so that fording is filways dangerous, and at plaees clianges it 
course for several miles. Thus, had it not been for the Gadsden i)urehase the Mexieai 
town of Mesilla wouM have become American, the river changing from east to wes 
of that town and two miles beyond. At Kl Paso, where it is now the internatioiia 
boundary, it changed since 18;j0 a mile to the south. It is a vexed question where th 
boundary is, whetJier it remains tixcd in the channel, as it was when the survey wh 
matle, or follows the changes. The question arises every time the customs ofticers ( 
either country pni*sne smugglers. It also juits in questiiui the ownership of large slic* 
of valuable land as the changing river leaves it on one side or the other. Parties see 
to claim the old channel or the new to be the boundary whichever is to their advantag 
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METEOROLOGICAL CONDITIONS. 

The rainfall is deficient, aud cultivation is possible only as far away from the river 
M the irrigating ditches can be carried. 'The traditional rainy season is usually ex- 
Meted during June and July, but according to the experience of present residents, 
aoring the last few years the heaviest rains have occurred during July, August, ana 
September, particularly the last two months. During my occupancy of this station, 
beginning August 6, 1878, there was an almost uninterrupted state of atmospheric 
di^nrbance, being cloudy all the time, often overcast, with occasional niins, and a 
few heavy rainfallB and high winds until September 11, when there was a sudden and 
lemarkable change to a perfectly clear sky, light winds and serene weather, which 
listed until my departure, on Se])tember 18, except a few cirro-cumuli clouds on the 
17th. During the i)eriod of bad weather, hardly a day passed without a heavy storm 
nmewhere between El Paso and Pueblo, Colorado, in the Rio Grande Vallejr, or along 
the mountains east of it, and telegraphic connection with Ogden for longitude work 
was pievented for a whole mouth. 

Rain fell on August 10, 12, 16, 19, 22, 23, 28, and 29, aiTd September 4, 6, and 10. On 
August 28, there was a so-called cloud-burst, and about two inches of rain fell in two 
houB, flooding the streets with a roaring toiTeut. During the period of clouds aud 
light rains the wind blew exclusively from the eastern (quarters from 2 to 12 miles an 
honr, with daily intervals of calm. On August 26, the wind shifted to the western 
qiuurterSy blew 25 miles an hour, aud again 20 on the 28th, when the cloud-burst hap- 
pened. After this the wind blow mostly from the eastern quarters again until Sep- 
tember 11, with occasional velocities from 10 to 23 miles an hour, with calms on but 
tiiree or four days. From September 11 the weather was clear and settled, with li^ht 
winds from east and west with frequent calms. On eight days there were thynder 
gusts and heat-lightning with easterly winds. The heavy raiiiscamo with westerly 
vinds. In the case of both the thunder-storms from northeast aud the hoavj rains from 
the floathwest, the clearing winds veered fr(»m thosci quarters towards the right. 

The ni^ht minimum temjieratures until September 10 ranged from 69^ to 76°, the 
dmx maximum temperatures from 80*^ to 95° ; after September 10, 58"^ to 64° and 76° to 
8©o respectively. 

The hourly barometric readings fjpom August 10 to 30 afford the following horary 
curve : 

Corre<*tion to Correction to 



Hcnm. barometer reading;, 

7 a.m —0.041 

8 " —0.046 

9 " —0.044 

10 « —0.042 



Uonrs. barometer reading. 

7 p.m +0.039 

8 '' -f 0.018 

9 " —0.006 

10 " —0.015 



11 " —0.025 11 '' —0.016 



12 m —0.004 

1 p.m +0.013 

8 " +0.034 



12 " —0.018 

1 a.m —0.015 

2 " —0.014 



3 " +0.048: 3 '' —0.007 

4 " +0.066 4 *' —0.013 



5 *» +0.071 

6 " +0.061 



5 " —0.021 

6 " —0.033 



PERSOXNEL.— OBSEUVATORY. — TELEGRAPH LINES. 



The astronomical observer was Miles Rock, C. E„ civilian assistant engineer, 
tWmeteorological observer and aHsiHtant, Fred. W. Floyd, E. M. ; S. W. McMa 



and 
McMaster 
^as temporarily emjiloyed to assist in the hourly meteorological rejwlings, and proved 
▼•ly capable. 

, The obser\'atory was a wall tent, 9 feet square, with the middle seam of the roof 
ripped, and fastened apart for a K;«'ridian opiMiing. 

The United States Military Telegraj)h and the Western Union lines were used ; the 
fonner from El Paso to Santa Fe, in the circuit via Denver, and from El Paso to Mesilla ; 
j^nce to San Diego in the circuit via California; the latter from Santa F6 and San 
Wego respectively to Ogden, Utah. 

DESCRIPTION OP INSTRUMENTS USED. 

The instruments were the same as those used at the Fort Bayanl station, and for details 
•ee the accompanying report on that station. The transit was by WUrdeniaun, No. 28 ; 
Hatt<m mean time chronometer, No. 288; and Negus break-circuit sidereal chrono- 
meter, No. 1344. All the observations were made by the eye and ear method. The 
mean-time chronometer was carried to the telegraph office for exchange of signals, a 
distance of 725 foet. 
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:0N3 WERE A 



Robert Re«der, of the United States Slfnial Corps, was the telegrapli ope, 
circuits wero used in makiDgcoannctionwith the United States EnginperOb: 
Ogden, Utuh. The first, m San Diego, Cal^ was used on Septi'ioher 7 
El Paso to Mesilla, 5(1 miles; theiicc to Fort Bayard, 100, and bevoml ide 
same as iu the siguals from Fort Bayard. The total length of tltu tircuii 
2,300 miles. The other circuit via Snuta F^, N. Mex., ^vaH mwle on Septci 
12 ; from Kl Paso to Mesilla, 50 miles, and theuco the same as iu tlie signal 
B^-ard station. Th« total length of the circuit was about 1,400 miles. 

On some evenings there was much trouble tocficct communication, owing 
line, bad weather, and other causes, but tiually the snccess was complete. 

The battery power used, oa far as I could learn, was as follows: El P 
Mesilla, 14 cells. This is not a relay station, but El Paso is connected w 
Diego or Santa F^ line as required by a switch ; Santa Ff, 70 cells ; Sil 

The observatiODS at Fort Bliss have been computed and arranged as 
Prof. T. H. SaSford ; 

Tabulation of ttar$ uttd for determination of line at Ogden, Utah, and Fort 
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Tabulation of Btars used for determination of time j fc, — Cqptinued. 
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Final difference of longitude: 
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Sabtrocling tliis frfim the lonaitude of Ogden, 111° Stf 54".64 m ei' 
" relSS, of tbe quarto reports of tn la aurvey, wu obtain 106° 29' 5".37fbr 
E'ort Bliae ; thnt i«, for the astronomicnl monument in the public »qnare 



lage of El Paso, El Tiiso County, Texas. 
The pi'raonnl I'quntion between Mr. Rock anil Profcs* 

b; on apporatuH, by Hve j;ron])a of observations- 
Hock— Safford. 

1879. 

First eronp, April 14, ji. ni 
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Obiereatiimt and eomputtttiont /» taHluie of Fort filix, Tn. 
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lObmrvaHou* and ampulatioiu for IiKthMb of Rirt Bltu, Toe.— Coatiuned. 
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BEPORT OF THE CHIEF OF ENGINEEB6. 
OftMrvattoiM OMd vm^MlaUmu for latitude of Fort BlUt, Ttx. — Conlinned. 
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Comparison of the ttoo deieroiinaHons, 



WhoM determioation. 


£1 Paso cathedral (bell-tower). 


Boundary monument on right 
bank of river. 




Latitude. 

O ' // 
31 44 17.68 

31 44 14.85 


Longitude. 


Latitude. 


Longitude. 


Steles jeeogra^hlcal survey 
of lOOtlimeddian 


O ' // 
106 29 0.66 

106 28 58.24 


31 47 0.00 
31 46 68.28 


O 1 If 

106 31 29.20 
106 31 83.49 







■fathre position of points see sketch herewith. 

aooompauying plate showH the positions of the astronomical station of 1878, 
Port BUsSy Tex., of the initial astronomical station of the Mexican Bonndary 
iiasioD, and also one of its derived positions at Frontera, as well as that of the 
lary monoment on the west bank ol the Rio Grande. 

VBONOMICAL STATION AT FORT BAYARD, IN GRANT COUNTY, NEW MEXICO. 

Geographical poHiion, 

ritnde, 108° 09' 08''.77 west from Greenwich. 

itnde, 32° 47' 40".35 north. 

nnetrie altitude of the observatory above sea-level (to]) of monument, which is 

high), 6,097 feet. 

monument is situated on the summit of a rounded hill of svenite rock Just out- 

e anadrangle of the post at its western corner. It bears from the Hag-staff in 

rade-^^nnd south 69^ 24' 0", and is 63G feet distant from it, and the top of its 

tion m 32 feet above the surface at the flag-staff and 6,094 feet above the level 

sea. 

monument is built of brick, 18 by 22 inches, on a solid rock foundation, a foot 

:he surface and 29 inches high above the surface (exclusive of the thickness of 

one). 



PHYSICAL GEOGRAPHY DETAILS. 

Bayard lies at the axis of an anticlinal valley at the backbone of the continent, 

l>y the fracture of the arch of an elevated fold and denudation by weathering 

the rims 20 miles apart, on the east the Santa Rita Mountains,' and on the 

e Burro and Piuos Altos Mountains. At Bavard syenitic rock forms the hills, 

nc« both eastward and westward newer and newer rocks come successively to 

Hace. Thus, towards the east, schists and gold-bearing slates (at Central City) ; 

t<;8 and copper-bearing sandstones ; limestone; quartzite and sandstone; gold- 

islate ; magnetite ond hematite iron ores in masHive beds ; copper-bearing schists, 

ime limestone, and white marble at Santa Kita and Hanover copper mines; 

earing limestones (Georgetown); dikes, and superincumbent beds of volcanic 

Towartls the west there is a similar succession of rocks up to the gold-bearing 

* Pinos Altos and the silver-bearing limestones at Silver City. 

fountain-trough is diversified by a succession of rounded hills and rolling ridges 

e-s, none of which have flowing water, except the large vale in which Fort 

i« situated, and a still larger one at the east, Hanover Valley. At some places 

tops widen into tables, and at others there are narrow rocky ridges and ravines. 

3rard lies at the foot of low% round syenite hills, at the head of a vale that opens 

^xd, and is drained by a rivulet that flows by Central City and in a few miles 

riover Brook. 

ills and slopes are thinly covered by Juniper, pine, and oak trees 20 to 40 feet 
»*aggy and gnarled. There is good i)asturage, especially in the long, winding 
i_cre the water drains. The landscape is sweet and restful ; with the quiet, green 
•i^ht with wild flowers, and vistas of the mountains through the picturesquely 
^nd grouped trees near and deep blue to the north, east, and west, and distant, 
*ie, and vanishing to the south beyond the hazy plain; the Burro Mountains 
V'est; the Pinos Altos to the northwest; the Black range to the north; Santa 
t"«ver kneeling and su])i)licating at the foot of an inaccessible precipice, to the 
^^ Floridas, grandly high and melting blue, to the southeast ; and the Boca 
x^nd Hacheta Mountains, over the border in Mexico, far and faint and dreamy. 
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METEOROLOGICAL CONDITIONS. 

During the occupancy of the station, from September 23 to October 11, there were 
three cloudy days, on October 4, 5, and 6, when there was a little rain, and thunder- 
storms around the horizon on October 5. All the remaining days the sky was clear 
and bright, such weather as only a mountain climate affords. 

High winds, from 10 to 20 or 25 miles an hour, prevailed, some time in every 24 honrs, 
with intervals of calm and moderate winds. On September 29 and 30 and October 5 
the velocity attained 40 to 50 miles an hour, and extra ropes and iron plus had to be 
used to secure the obst^rvatory tent, and by the morning of the 30th four of the ropes 
had parted. The blowing dust neccHsitate'd the taking apart and cleaning of the In- 
strument on October 4. The winds interfered besides with the observations by often 
blowing the lights out. 

Kesii&nts say that usually about Octol>er 10 a spell of cold, rainy weather sets in 
here. Tlie ba<l weather on October 4 to 6 seemed to be a forerunner of it, and. If so, 
the astronomical observations were finished just in time. 

The hourly meteorological observations wore made from September 25 to October 
11, and afford a very good barometric horary curve, of which the ordinates are as fol- 
lows: 



Correction to ba- 
Honr. rom. reading. 

Inches. 

7a.m —0.018 

8a.m —0.030 

9a.m —0.037 

10 a. m —0.036 

11 a. m —0.026 

12m —0.007 

1 p.m -f- 0.010 

2p.m 4-0.027 

3p.m -f-0.0:« 

4 p.m -1-0.041 

5 p.m -f- 0.034 

6 p.m 4-0.023 



Correction to ba- 
Hoor. rom. readfnc. 

Ineheo. 

7 p.m -f 0.014 

8 p.m -f 0.006 

9 p.m —0.004 

lOp.m —0.011 

11 p.m —0.009 

12 p.m -0.007 

1 a.m —0.002 

2a.m —0.003 

3a.m +0.000 

4a.m +0.004 

5a.m. —0.001 

6a.m —0.011 



The maximum day temperatures ranged from 70^ to 80^ F., and the mlnimam night 
tem])eratures from 50° to 60°. 

The prevailing winds were from the southwest, west, and northwest; less frequent 
from northeast, seldom from the oast and southeast, and rarely from the north or south. 

Day after day the sky was serene, with westerly winds, and only the winds from 
easterly quarters brought clouds and showers. 

The lowest average humidity accompanied a southwest wind, being 0.25 to 0.35; 
with a northwest wind, 0.45; north, 0.50; northeast, 0.00; east, 0.60 to 0.80; south- 
east, 0.40; showing a regular increase of humidity and approach towards saturation 
as the wind veered from southwest bv the north to east. 



personnel; obseuvatory; telegraph lines. 

The astronomical observer was Miles Rock, C. E., civilian assistant engineer, aad 
Fred. W. Floyd, E. M., was the assistant and meteorological observer. l)r. Augii.«t 
Herbst, an ex]>erienced observer, was employed tenii)orarily to iissist in the hoorly 
barometric readings. 

The observatory was a small wall-tent, with a seam ripped and fjustened apart for » 
meridian opening. 

On the tirst evening Fred. W. Mallory was the telegraph operator, and W. X^- 
McChesney on the other four nights — both enlisted men in the United States Sig«-»*^ 
Corps. The t^'legraph wires used from Bayard to 8an Diego on the western and fp*>Di 
Bayard to Santa Fe on the eastern circuit belong to the United States Military T©1^' 
graph, under Gen. A.J. Myer; th(^ wires fnmi San Diego, via Oakland, to Ogden, »»">** 
from Santa I'Y, via Pueblo and Cheyenne, to Ogden, belong to the Western Unx*^^" 
Telegraph Company. 

DESCRIPTION OF INSTRUMENTS USED. 

A portable transit by William Wiird«'mann, Washington, marked No. 28, wi*J^ 
micrometer-screw and zenith-telesco]>e attachments for latitude observations by 'r*»»' 
cott's method, was used. Its focal length is '.\ feet; diameter of object-glass, ^^ 
inches ; diameter of pivots, IJ inches; the diagonal eye-piece magnilies 40 diamet^^^^ 
It has two finding circles, attached on opi)osite 8i<Ies ot the eye end of the tube, -^ 
inches in diameter, graduated to 'id' and reading to 1' by vernier. Another circlt** ^ 
inches in diameter, and graduated to 20' and reading to 1' by vernier, is attached wi*" 
the latitude zenith-level to the object end of the tube. 



GEOGRAPHICAL SURVEYS WEST OF lOOTH MERIDIAN. 



The equatorial intervala of the threads from the c 



ks followH : For 



4-<i 1-2.26 
4-7 33.82 

Tbe TBlue of a division of the striding level used iu the observations hete and at 
Fort BUm is 1".05, as det«nniiied by PrnfesBor Harknesa's level-trier at the United 
State* Naval Observatory. The valne 62". 19 for one revolution of the inicroniel«T- 
•erew vae erapiojed in thu reductions, but conuilered to include refl^action. On ilis- 
cBsaing the results for latitude, & correction +ff'.07 for every minute of the microm- 
eter correction was added ; this also iuc^Indes refractioD. So that the definitive value 
of one revolution is 62".12-f 0.0724— refraction, or about63".17. The value of one 
division of the zeuith-teleacupe level is IMO. 

The remaiuiiiK instruments used were two chTouomcters : a mean^timp chronometer, 
Hatton No. S88, which was used in exchanging signals, and compared with the side- 
teal immediately before and afler the exchange of signals, and also at the beginning and 
end of the night's star observations. Thetoealtime was determined with a si doreal break- 
circuit chronometer, Negus No. 1344, and was connected with a single small Le Clauch^ 
cell and an ordinary tetegraph- sounder to help the observer hear the seconds ticks. 

All the observations were mode by eye and ear. 

The mean-time chronometer was carried to the telegraph office for exchange of aig- 
■ab, a distance of about 400 feet. 



P0IST8 WITH WBICR 



WERE MADE, I 



Telegraphic connection was made with the engineer observatory at Ogden, Utah, 
OD Bve nighta : Seplemhei^ 26 and 30, 1678, and October 1 and 3, by Uniteil States mil- 
ituy trleoraph through Silver City, N. Mex., » miles; Phtenix, Ariz., 360 miles; Fort 
Ttuna, Cal., ^00 miles, to Son Diego, Cal., 175 miles ; thence by lines of the Western 
ITalon Company through Los Angeles, 1*J5 miles; San Francisco (Oakland), 450 ; to 
Ogden, S30, alU>gether about 2,150 miles. The signals were automatically repeated 
atffilver City, Phipuiz, and San Diego. 

On September 27 the connection was made bv the United States military telegraph 
llmoKh Hesilla, 100 miles; Santa F£, 300; Pueblo, 300; Denver, 125; Chevenne, 110: 
W Ogden, 515, altogether about 1,450 miles. The signals were automatically repeated 
M Santa F«,N. Mex. 

On some nights, by the longer circuit, the impulses arrived so weak that the relay 
Bntliemain liue could not open the local circuit, and the signals had to be read by the 
Ust click of the relay armature. Tliis way is [ireferable wlicncver it is quiet enough 
to hear, as the rlick is sharp and it reduces the uutomalic repetitions by one. 
The observations were computed and arranged, as they follow, by I^fesaor T. H. 

I lUalation of tlar» lued/or determiiiatien o/ timeai Ogden, Utah, and F&rl Bayard, tT. Mtx. 



Fort Buf Brd, K. Mex. 
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Form No. 12. 



Signalu sent from — Reconled at — 



September 26: 
Ogden 

Fort Bayard 

September 27 : 
Ogden 

Fort Bayard 

September 30 : 
Ogden 

Fort Bayard 

October 1 : 
Offden 

Fort Bayard 

October 3: ' 
Ogden 

Fort Bayard 



Fort Bayard 
Ogden 

Fort Bayard 
Ogden 

Fort Bayard 
Ogdcn 

Fort Bayard 
Ogdcn 

Fort Bayard 
Ogdcn 



a 
2 > 

6| 



a 
o 



I 

e 
E 



I 






O 



<S 



;5 



a 



A. tn. 9. h, fit. f. h. m. f. tn. f. 

22 14 30. OO — 2 34. 75 22 11 55. 25 

12 11 3.36 +10 16 15.29 22 27 18.6515 23.40 

22 22 18. 63< — 2 34. 74 22 10 48. 89 

12 18 50.00 -flO 16 16.59 22 35 06.5015 22.70^ 



m. «. 



>0.70 15 23.050 



22 7 30. 00 — 2 33. 56 22 4 56. 44 

12 4.32 +10 20 15.2.'! 22 20 19.5715 23.13 

22 14 7.04 - 2 33.56 22 11 33.48 

12 6 40. 00 +10 20 16. 21 22 26 56. 21 15 22. 73 j 



V 0. 40 15 22. 



22 31 30. 00 
12 12 2. 17 
22 54 22. 15 
12 34 50. 00 



2 28. 21 
+ 10 32 23.04 
— 2 28. 18 
+ 10 32 26.88 



22 29 1. 79 

22 44 25. 21 15 23. 42 

22 51 53. 97 

2il 7 16.8815 22 91 J 



S 0. 51 15 23. 165 



22 56 35. 00 - 2 26. 42 22 54 8. 58 

12 33 3. 39 -i> 10 3U 28. 5U 23 31. 89 15 23. 31 

23 2 4:i. 16 — 2 26w 42 23 1& 74 
12 39 10. 00 + 10 36 29. 53 23 15 39. 53 15 22. 79 j 



^ 0.52 15 23.050 



22 2130.00 — 2 22. 32 22 19 7. 68 

11 50 6.18 +10 44 24.9.) 22 34 31. 1315 23.45 
22 31 26. 16 — 2 22. 30 22 29 3. 86 

12 0.00 +10 44 26.60 22 44 26.6015 22. 74 J 



> 0.71 15 23. OK 



Final difference of longitude: 15"». 23-.058 ± 0».0<^, or 3© 50' 4.V'.87 ± 0".38. 
Snbtracting this value from the longitude of Ogden an given in the quarto report, 
we find 108O 9' 8''.77 for the longitude of Fort Bayanl. 
For the personal equation, Bee rei)ort on geograi)hical position of Fort Blios. 
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Obtenationt and eomputationt for latltiiie, Fort Bagard, A'. Jfar.— Crmlinued. 
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ObiervoHons and cwnpuiationB for latUude, Fort Bayard, N, Mcx. — Contiuued. 
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Oburvations and compuiaiiona for latitude, Fort Bayard, N, Mex, — Continued. 
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Date. 



s • 

s 



•ctober 8, 1878 7932 | 
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8023 I 

, 08071 I 
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8131 ; 
8160 
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8330 
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7255 
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Level. 



^1 

S 98 



Corrections. 



I Latitude. 



I 



N. Is.! ^? ^*5!- "'I Lc^vel. Mcricl. 






1 I o / // 

9.112 42.0 19.2 i 32 41 58.4 

34.380 24.8 I 36.6 

37. 514 35. 26. 6 , 

27. 789 ' 40. 4 21. 6 , 32 50 9. 6 

22. 025 10. 2 , 42. 4 



refr. 



I II ^ II 
+ 5 43. 7 + 1. 2 



- 2 28.0 1 — 1.4 

I 1 
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&000 
30. 703 , 18. 6 I 42. 8 



34.0 I 27.0 
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37.0 24.6 32 30 41.4 fl6 58.0 '— 3.7 



36.093 2&2 35.0,32 36 & 9 i4 11 34.5 , — 0. 6 
13.634 34.0 27.2 I ' 

i I . i I I 

38w 8J54 :K>. 2 26. 4 32 58 15. ' -10 35. ' + 3. 2 
13.409 31.4 30.0 I j i 

i ! 

10. 142 1 31. , 30. 2 , 32 57 35. — 52. 4 + 1. 6 
11.227 31.0 30.4 
32.758 , 33.0 28.4 



15,483 27.0 34.4 32 45 15.7 + 2 25.0 

35.285 ; 22.0 39.2 | 

23.183 22.6 38.6 

(f 13. 588 37. 8 24. 4 

26.041 31.0 31.4 32 52 56. 

15.924 30.2 32.0 



4.2 



- 5 14. 2 - 0. 7 



10.«15 31.0 20.8 33 1 54. 7 i -14 10.6 —1.8 

37.679 1H.2 34.0 I 

38.743 18.0 34.0 I 

I I 
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32. 823 30. 2 2.3. 8 ' 32 55 33. 6 ,- 7 4a 7 +2. 2 

17. 734 22. 21. 4 , I 
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23. 089 I 33. 21. 4 ' I 
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I 

11.077 29.2 2.'».6 32 41 40. 3 M- 6 0.1 —2.0 

32. 533 20. 35. i i 

11.369 25.0 30.0 I ' 

39.444 24.0 31.4 ; 

21.300 29.0 , 27.0 ! ' 



O ' II 

32 47 43. 3 



40.2 
30.2 

37.0 
40.2 

36.6 
40.8 
43.2 
44.2 

37.4 



41.1 
42.3 

36.3 

38.6 
47.1 
39.5 
38.0 
42.0 
38.4 



35.6 



1.1.310 30.4 I 17.0 ' 32 43 15.2 ,+ 4 27.2 — 0.8 

19.475 39.0 18.0 I , | ' 

30. 613 3. 53-f I ' , 

31.248 49.6 7.0 I i ' 

21. 556 3.3. 39. 4 32 43 22. 6 + 4 20. 5 - 4. 32 47 39. 1 

29.944 17.0 23.4 i ! 

dRcad 



h Micr. cllfl: 22'.350, not 23'. 



c Micr. diff .20'.445, not 25'. 
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Discussion of latUude, Fort Bayard, 



Combination. 
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Final latitnde: 32° 47' 40".35 i 0'M8. 

In this station's work it was t'oaud that the levels were uncertain. Hence a cor- 
rection was applied to each result as given in the table of details to reduce to the con- 
stant level values for the several nights : 

October 4, -f- 0".l. 
October 6, — 1'^4. 
October 7, — 2".6. 
October 8, — V'A. 
October 9, — 1".6. 

That is, the two observations of combination 1, October 8 and 9, where level cor- 
rections in the tables of details are -f- 2''. 5 and — 1".8, respectively, receive the cor- 
rections — 3".9 and -f- 0".2, reducing to — 1".4 and — 1''.6. In this way the agreement 
of the pairs (see above) is much improved ; but the probable error of Anal latitude is 
<i«tlcnlated allowing for the probable error J^ 0'M2, derived from the table just pre- 
ce<ling, and i 0'M4 uncertainty of the mean of levels for five nights. 



The following table comprifles the latitudes of a number of points at 
'^hich sextant observations were made during 1878, and the subsequent 
^computations by officers of the survey, during the office season, viz : 
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The executive report of Piolbssor Safford. who oocapied the otei 
tory at Ogden, Utah, appears as Appendix H. 

Assistant John H. Clark presents a brief aeeoant of his ocoopm 
three of the five main stations. . (See Appendix I.) 

While en route to his field of duty in Sonth^m Few Mexieo, Asiil 
Mites Bock found himself at Santa F6^ K Ifex^ within the line of dM 
of the total solar eclipse of July 27, 1878 ; his obserrations we nMi 
his brief report. (See Ai)pendix J.) 

It had been intended to make brief mention of the use of the obsi 
tory by the French commission of astronomers sent to observe the ti) 
of Mercury of May 6, 1878, in this report of that year. The partgr 
sisted of Prof. Charles Andrg, director of the Observatbiry (rf £9 
Alfired Ang6t, professor of physics in the Lycte Fontanes^JParia^ 
Monsieur Hatt, hydrographic engines of tiie French navy. The o%i 
atory and its appurtenances were placed at Uie disposal of tiiese gi 
men, and such assistance as was practicable was rendered 1^ AmA 
Frauds Klett and Ser^^^tot Ho^mann, Fourteenth Infimtry^ Tim 
mission were present m Ogd^i from April 2 to May II, Md whtt 
observations were not whol^ successful, aconsideraMemnmlierof ]|^ 
graphs of the different phases of the transit were secured^ TImi ^ 
report showing the results of these observations is awaited with i 
interest. 

OEODETIG AND TOPOOBAPHIGAL. 

Five bases have been mciasured in the vicinity of the following m 
I, Austin, Kev. ; 2, Fresno, Cid. ; 3, Dalles, Oreg. ; 4, Fort Bfiss^ T( 
5, Fort Bayard, N. Mex., and the development made therefrom in 
instance. 

AU8TIX AUXILIARY BASE. 

This tine was located about 1 mile northeast by east from Austin, 

was measured for the purpose of connecting the astronomical monu 
at Austin with Mount Prometheus. The line was measiu*ed but one 
Lieutenant Ludlow and Mr. Klett. The measurement was mad 
stakes driven into the ground and aligned for the purpose ; the diffei 
of level for each fifty feet was obtained by using the same stakes ai 
tions. The measured length of the line was 500 feet. 

FRESNO BASK. 

This line was located about 5 miles east of Fresno. It wa« i 
measured with a compensated steel-tape line (Stacki)ole make); the 
was daily twice compared with standard rods. The meiisurement 
made on stools 3 feet above the ground. These stools were centers 
plumb-lines over a wire 600 feet long, which was tightly stretchy 
the direction of the base line. The two measurements were mad 
Lieutenant Ludlow, Mr. Klett, and Mr. Bailey, and differed by 0.3 
the mean length being 22,227.04 feet. The line was leveled by Mr. B 
the distance between the level >jtations depending upon the natui 
the ground. 

DALLES BASE. 

The base line at the Dalles was selected by Lieutenant Symons, 
was located northwest of the town. It was twice measured with a Si 
pole compensated steel tape, the two measures differing by 0.3 feet, 
first measurement was made by Lieutenant Symons and Mr. Kal 
the second was made by Mr. Kahler. The line was leveled by 
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Kabler, the triangulation inBtniment being used for the purpose. Stakes 
tiwre driven every 50 feet and measures made upon these as were also 
tmi levels. The measurement reduced for level and elevation above the 
aai gives for the adopted length of the base, at sea-level, 8,639.974 feet. 
The ends of the base were marked by iron pins driven into the ground. 
For the purjwse of development large wooden frames were erected over 
the ends of the line, but were not intended to be permanent. 

FORT BLISS BASE. 

This line was laid out on a nearly level plain about 5 miles east of 
Franklin, Tex. The ends were marked by cross-lines on copper ta<;ks 
driven into large wooden pegs which were firmly set in tlie ground. 
The line between the ends was carefully grubbed of the small bushes, 
and was made as suiooth as possible. It was also leveled and a correc- 
tion determined to the measured distance. The measurements, two in 
number, were made with a compensated 50-feet steel tape by Stackpole, 
which was set at 9(P, the difference between the actual and set temper- 
ateres at each 1,000 feet being noted and the corresponding correlations 
computed. The ends of each 50 feet were marked by ])ins stuck in boanl 
boxes which were firmly fixed by means of long iron nails which w^ere 
pressed into the earth. The results were a« follows : 

Temp. cor. Level cor. 
Feet. feet. feet. Feet. 

Firet meaanroment by Maxson & Walbridgo . . 8, 049. 689 -f 0. 632 - 0. 020 = 8, 050. 201 
Second meaMnrement by Griffin & Maxson . . , . 8, 049. 789 + 0. 512 - 0. 020 = 8, 050. 271 

Mean 8,050.281 

Kwhiction to sea-level 1. 321 

Lengthofba.se at sea-level 8,048.960 

BAYARD BASE. 



Was measured on the plain we«t of the Santa Rita Mountains, ne^r the 
warm springs of Apache Tejo. The line was twice measui^ed by Mr. 
Nell and his assistant Mr. Gillette, and leveled by the latter. The meas- 
nrement was matie with a Stackpole compensated steel-tape line of 50 
feet length. 

Tlie first measurement gave 27,265. 968 feet. 
The second measurement gave 27,265. 906 feet. 

The separate lengths of the line were marked by pins on boards placed 
at the i)roi3er distances for the purpose. The temperature of the ta,pe 
was recorded every 1,000 feet and adjusted at the same intervals. The 
«nd8 of the line were marked by wooden poles 6 inches in diameter. 
These marks were not intended to be i)ermauent. 

A triangulation has been extended over the .area occupied by each 
party connecting with that of previous years, except the larger area tra- 
versed by the two divisions of i)arty 1, California section, about 18,000 
square miles, that in one season could only be fairly ix^connoitered ibr 
the best selection of points. ^lore than ordinary care ha.s been observed 
iflRelecting the best points find in multiplying observations. 

The area covered topographically has been approximately 20,530 square 
•^les, and is distributed in the following basins of drainage: 

The northwestern arm of the ** Great Interior Basin.'' The ba^sin of 
^he Upper Klamath Kiver, and the basin of the Columbia contiguous to 
*od east of the Cascade liange. In the mountain basins at the head wa- 
*^r8 of the Tuolumne, Stanislaus, Merced, and Feather Rivers, all ox 

9 w 
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which are tributary to the inland valleys of California. A i>ortion of 11 
area also fell in the basin of the Eio Grande. 

The elevations above sea at which the work has been carried on vai 
from 171 feet as the lowest to 14,000 feet, being White Mountain Pefl3 
Xevada, as the highest. Land classification data have been secura 
incidentally to the progress of the work. Magnetic observations ha^ 
been secured at all prominent points. As usual, connection has bee 
made with boundary monuments and stakes of the United States lao 
survey where the latter were found. Tlie special survey of the GrM 
Salt Lake and vicinity has been completed so far as relates to its mea^ 
der and that of the islands, and their contour with iVumerous sounding 
and observations for surface evaporation have been made. In order 1 
complete the triangulation and topography of certain atlas sheoii 
already entered upon, viz, 20 A, 20 C, 29 A, 29 C, 38 B, 66 D, 73, 52 1 
80 B, 84 D, 90 A, and 90 C, it will be necessary that a number of sma 
parties shall take the field during a subsequent season to fill gaps. (S4 
statement at end of office estimate.) 

The route followe<l by myself during the season of 1878 was ficoB 
Reno, on the Centi^al Pacific Railroiul, to Camp Bidwell, Cal.; thenoe t 
Fort Klamath, Oreg.; thence northward to the Dalles, on the Golumte 
River, and eastward to Walla Walla, in Washington Territory. 

This gave me an opportunity to see the northwestern arm of the grea 
interior basin and it« ap])roaeh to the Cascade Range, the relatid 
between the nortliem Sierras and the former range, and to scan laifl 
interior areas east of the Case^ides, to note the extremely desert-liS 
appearance of Northwestern Xevada, and to encompass as well witld 
one season's observations a transit of the luxurious valley of the "Wj 
lamette ; and thus desert, valley, mountain, and plain were cursoiiS 
examined, and an opportunity afforded to contrast this section with thfl 
of like altitudes visited in other field seasons at lower latitudes, and i 
select elevated geodetic stations to the eastward of the Cascades, to t 
occupied in the develoi)ment of a network of triangles, extending froi 
the Central Pacific Railroad to the Columbia River, and covering larg 
parts of California, Nevada, and Oregon. 

Other than this brief mention will be left to volume 1, soon forthconc 
ing, that treats somewhat systematically the area visited by myse! 
during the several expeditions. 

The lines of the earlier ex])lorers — Fremont, Williamson, and Al 
bott — along the east base of the Cascfules were followed in part, an 
scenes made familiar by their writings recognized. This section J 
still an almost untrodden wilderness, unbroken save now and then b, 
the presence of an adventurous ranchman and stock-raiser, changing 
however, as one nears the Columbia River, where, at intervals of neve 
less than 5 miles, a few small farming settlements appear. 
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List of TriangulaUon Siatians, 



Name of peak. 



State or Ter- 
ritory. 



Primary' triangnlatioii 
Btalions: 

Pyxaniid 

FreeVa 



California... 
...do 



Silver Lake Kevada 

Elephant . . . 
MoKolunine 
Highland 



California 

...do 

do 



Sweetwater i do 

...do 
...do 
...do 
...do 



Sonera 

Conness 

Hoffmann 

Jdoccoaln 

Clark ....do 

Devil's |... do 

Schnltz do 

Chinuito do 

Lyell do 

lecondary triangulation 

stations : | 

Stevens' California. 



Gary's do ..... 

Diuiderberg do 

Wade's do 

Engineer do 

Cloud Kest do 

Merced do 

Pilot |....do 

E*riinary triaugnlation ' 

stations : 

Basitlt Nevada . . . 

Paradise , — do 

Poston do 

Cory do 

Daiia California. 



.do 
.do 



MelJride 

\V'hit4» Mountain . . 

Morgan do 

Primary triangulation 
stations: 
(xreen Mountain ... 

DeadwjKKl do 

Primary triangulation 
stations: 

Waucoba 

New York Butte ..... . 

"Whitney do 

- ■ ...do 

...do 



California... 
...do 



Olancha 
Maturango 

Sunday i do 

Owen's j do 

Telescope do 

Wahgu yhe do 

secondary triangulation 
stations : 

Corcoran 

Thunder 

'rimary triangulation 
stations : 

Big Butte Idaho 

Mount Pisgfth : . . . do 

Mount Putnam j do 

Me^de | do 

Elkhorn (north j....do 

Soint). 
ary triangulation 
stations : 

PUlar Butte Idaho 

Badger do , 

.do 

.do 

do 

do 

.do 



Bannock 
South Putnam 
Cedar Creek . . 
Deep Cieek . . . 
Sedgwick 



•g 



California. 



California... 



56 

566 
5661 
5661 
5661 
566| 
566' 
566i 
566; 
56d| 
o6d 
, 56d 
56d 
!56d 
|56d! 
56d{ 
56d> 
56 

566 
566 
56d 
56d 
56d 
56d 
56d 
56d 
57 

57a 
576 
576 
57o 
57c 
57c 
57c 
57c 
64 

646 
646 
65 

65a 

65a 

65a 

65c 

65d, 

65c| 

65c 

65d 

656 

65 

65a 
65c 
32 

32a 
32d 
32d 
32d 
32d 

32 

32c 
32c 
32c 
32d 
32c 
32c 
32<2 



9 

I 



tt 



38 50 34 
38 51 19 
38 51 45 
38 39 40 
38 32 9 
38 32 28 
38 26 
38 21 
37 57 61 
37 50 39 
37 48 
37 41 
37 31 
37 26 33 
37 20 47 
37 44 11 



3 
4 



8 
36 
34 



38 43 53 
38 44 10 
38 3 
37 61 
37 49 55 
37 45 53 
37 37 55 
37 45 36 



43 
9 



38 59 10 
38 48 16 
38 49 49 
38 33 57 
37 53 49 
37 50 8 
37 37 51 
37 24 7 



37 15 44 
37 18 37 



37 1 8 
36 38 41 
36 34 33 
36 15 44 
36 6 56 
35 46 48 

35 44 5 

36 9 52 
36 56 4 



36 31 14 
36 4 52 



43 23 42 
43 5 34 
42 57 8 
42 29 41 
42 20 



42 52 58 
42 33 1 
42 36 9 
42 55 3 
42 26 46 
42 28 13 
42 30 54 



6 



It 



120 9 
119 53 
119 28 

119 59 

120 5 
119 45 
119 18 
119 87 
119 19 

119 30 

120 19 
119 25 

119 44 

120 8 
119 25 
119 16 



I 



19 
50 
34; 
54 10, 



10, 
10, 



127.1 
848.9 



30 
10 

7 
67 

6 
28 
34 
33 
17 
33 
32 

7 



119 58 44 
119 52 11 
119 16 17 
119 47 17 
119 23 35 
119 29 12 
119 23 31 
119 56 1 



10. 

11, 

11. 

12, 

10, 
2, 

11, 
6, 
2, 
8, 

13, 



418.9 
467.2 
955.0 
778.1 
47a 7 
618.4 
87L7 
971.3 
266.0 
909.9 
275.2 
136.2 
190.7 



118 25 59 
117 49 23 

117 20 56 

118 47 

119 13 
118 21 
118 15 



10,011.3 
9. 970. 2 

12, 2>'9. 2 
7, 153. 5 

11, 231. 4 
9, 772. 5 

U, 413. 3 



16 

5 

13 

8 



6, 599. 2 

8, 662. 4 

11, 977. 7 

11, 326. 



13,442.7 



118 43 47 



119 59 20 
119 41 00 



118 
117 




55 



118 17 
118 7 

117 29 

118 35 
118 
117 5 
117 6 



23 
56 
32 
10 
50 
17 

27 
16 



1, 351. 7 
4, 451. 3 



11, 267. 1 

l-i.* 448.4 
12, 250. 8 
*8,844 
8, 334. 8 

i6,*937" 
♦8, 527. 9 



118 14 24 
118 34 41 



14, 093. 7 
9, 121. 7 



113 1 38 

111 18 58 

112 10 10 

111 15 11 

112 19 56 



113 13 
113 4 



9 
1 



112 42 43 



7, 658. 7 

9, 694. 6 

8, 905. 3 

10, 540. 9 



58 
35 



112 7 

113 3 
112 39 38 
111 55 40 



5, 301. 1 
6, 389. 
8, 358. 9 



7, 586. 5 
8, 817. 6 
9.202.2 



Bemark*. 



Triangulation sheet 
No.^. 



Da 



Do. 



Do. 



Do. 



Do. 



Triangulation sheet 
No. 11. 



Do. 
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SiD^BrDBiido Callfonila .. 
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Hie usual plan for obtaiuing tlie vertical element of the greater sliaie 
observation points by mcatiB of barometric difiereuces in altitude lias 
in pursued. The computations have been for another year under the 
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Hand urFefluco Greek ... iLu .. 

FurdofPrtliuooCreekatCDinl i....di>.. 

SpHne, 2t miles noTtli of mil SprisR ....do.. 

KftbtaaoPeak ....dd .. 



BMhelkPaak 

Laljioh* Hnrlnc 

Black Bock Tuk 

EettloBptiiiE ---..-.-. . 
Bontb Fb)rl£ Peak . . . . 

LaaTtDiilaa 

SigieT Head Spring . .. 

CalriiUlo Spring 

IllOFlAaPeik 

JackauD Ranch 

Coltunwood Springa ... 
north Praoklfc Peak ., 



D.M. SaiitaFi... 



IS!?; 



ea of points marked Uioa (*) are from aneroid detenninationa ; all otherafrom 
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Table of Aliitudea of Points of Interest in and about the Yoaemite Valley,^ 

WATEKPALLS. 



NamA. 


Height above 
valley. 


Height of 
fill. 


BemarlEB. 


dte FallB, ton 


Feet. 
2,550 
1,114 
488 


Feet. 


Measured by theodolite and barometer. 
Measured by barometer. 
Measured by theodolite. 


ootof Upper Fall 

ower Fall 






I>p«r Fall 


1,436 
626 

488 


«ond Fall 






Wrd Fall 






la Fall, top 

^t foot of fall 


1,957 
1, 352 


Measured by barometer. 
Do. 




laFall 


605 


Do. 


il Fall, top 


1,^25 

782 




il Fall, baso 




Do. 


IFall 


343 


Do. 









8e aUitud(A8 are roferrt*d to floor of upper bridge, 3,851 feet above sea by barometer. 

is list is compiled for immediate uso from such observations as have been worked up. Additions 

) made as soon as the computations are completed. 

POINTS Df THE VICIKITT OF THE VALLEY. 



Name. 


Height above 
valley. 


Height above 
sea. 


Remarks. 


Point 


Feet. 
2,356.0 
2,340.0 
3,069.0 
3, 257. 

2, 593. 

3, 818. 
5, 921. 5 
4, 953. 
4, 160. 
3, 633. 
1,154.0 
2. 678. 
2, 579. 
5, 17L 


Feet. 
6, 207. 
6, 191. 
6, 920. 
7, 108. 
6, 444. 
7, 669. 
9, 772. 5 
8,804.0 
8, OIL 
7,484.0 
5, 00.5. 
6, 529. 
6, 430. 
9, 022. 


Measured by theodolite. 
Do. 


Point Finger 


elKock 


Do. 


r Point (railing) 


Do. 


lit^ Falls flag 

Point 


Do. 
Do. 


B Rest 


By barometer. 
Measured by theodolite. 
Do. 


Dome (lip) 


el Dome 


Dome 


Do. 


bia Rock 


Do. 


Iral Rock (higher) 

Iral Rock (lower) 

King 


Do. 
Do. 
Do. • 







PROMINENT PEAKS. 



Name. 



Height above 



4S . 

uin 
i.. 

I... 

to. 



sea. 



Feet. 

11, 295 

12, 518 

11,231 

10, 872 

11,442 

13, 191 

6,910 

7,153 

8,136 



Measured 

by- 



Barometer 

— do 

do 

. .- do 

do 

do 

do . .... 

do 

do 



Remarks. 



Also called Oothio Peak and the Obelisk. 

Near Cathedral Peak. 

Highest of the Mount Clark Group. 



TOPOGRAPHICAL MAPS AND PROGRESS-SHEET. 

ven regular topographical atlas-sheets, on a scale of 1 inch to 4 
J, witli land-classification areas added, will accompany the extra 
58 a.sked for of this report^ but are not forwarded for insertion in the 
eport of the Chief of Engineers. These are numbered 32 D, 47 B + 
, 61 D, 73 A, 78 A, 84 B, and lie in the political divisions of Cali- 
a, Nevada, and New Mexico. The large amount of collected topo- 
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graphloal date remaining nnpablished (i. <l, nearly forty i 
vonld admit of the preparation of a much lai^er nnmber n 
bot tbe oflBoe baa not bad available draoglitRnMB. 
The pn>gresB-map berewith aabmltted sbowB tlw fl_ 

reotangle aobeme eastward to tbe MjniMippi Wt^, I , 

diviaions Instead of 95, as b»«tafore. The divisions are of « 

siised areas, and can be nsed as tlie basis of a flirtber nMh 

sisoe tbe special projection practiflaUylimitsdlMtorlianto Al 
and admits (tf the cmOoining of the sheets, it is aa ** 

tbatall maps hereafter made of tills regicml^ the I 

mi^bt be cooBtnioted apon this pnjectioD to seon 

altitndes of a nnmber of bannneter reference-stations have \ _ 
and the map bron^ht down to date as nearly as the lindted i 
revision has permitted. 

LANS 0I.AB8IFI0i.TI0X ABKA8 ASD UAPB. 

Obserrations upon the varied native lesoarces of the soil and 
ing rock were ondertahen as early aa 1872, having been reqi ' 
instniotions at that year. Tbe ayatematic clsaMcation of 
ooqjoinin^ areas was only bef^iui, however, in 1874, and has 

tinned with iocreasini; detail year by year withoat "'' " 

ont appreciable additional timeor coa^ the bwm>Mmmhi 
and notes reqnized by which to demark the boimdaries __ 
valuable, for instance, for grazing or aa timber, can be 
assista n ts engaged in tbe trlmgniatitni and topooraidiioal 
required in uie general topograpbloal anrvey of a siveD ) 
thns tlie qoallty ot tfte luid beoomea known beft>re It is fi 
. into legal anbdlvidoDS. It cannot be expected, nor ia it« 
thie reanlto are more than appnoimate, as no rigid role can t 
and the jndfrment of the individual must often decide where, f<»r it 
slioald be noted the gradation i^oni the grazing to the UuiIkt lin 
sloping foot-hillB, where the fonner a<hauc«'s into timbered int m 
grazing may be either good or ba<1, it bein^,' impracticable in uiual & 
to note witli accuracy the rariations. At most, the percentages g' 
are but approximations. ^^ 

The agricultural laud reported in tbe accompanying tables is cool 
to the area that vati be cultivated by irrigation, It having been ai 
tained that a snfllcicut quantity of vatcr is available, and as the < 
mat«B have been ke])t belotp a minunum, it is fnir to presume tbi 
some future period the aniouiit actually cultivated may prove to I 
excess of anionnts Htated, resulting from the small local increase di 
irrigation itself, not takiug into account the periodic changes in rail 
Soil susceptible of cultivatiou by nieuns of irrigatiou, and for which v 
cannot apparently be had. has been thrown into the division of arid 
barren. On account of tlie expense of publishing in colors, only 
divisions have been shown, i. e., (1) amblu or agricultural with io 
tioti; (2) arid and barren; (3) timber; (4) pasturage or gracing. 

The number of divisions can be largely expanded, however, i 
late have covered the cases given below tliat ser\'e as a descnptit 
all classes now known to the law in its dispositiou of the public li 
t. e.: 

1. ArubleoTogriciilturalX 

( age. 

2. Timber, J \2 J^f^ J with pMvailing speciea, u live-oak, oedar, Ac 







^ 




^ 
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3. Pasturage or grazing, < S^l ^2a { ^^^^ species and quality of grasses. 

4. Arid or barren, including "desert-lands." 

5. Swamp, tide, and overflowed. 

6. Location of the precious and economic minerals, such as — 



1. Gold, in place or placer. 

5. Silver. 

3. Cinnabar. 

4. Copper. 
& Lead. 

6. Iron. 

7. Coal. 



8. Tin or nickel. 

9. Antimony and arsenic. 

10. Sulphur. 

11. Sodium, chloride and carbonate of. 

12. Alum and borates. 

13. Peats, marls, and clays. 

14. Asphaltum, petroleum. 



The following table exhibits the approximate percentages found in 
areas examined that exceed 125,000 square miles. More values will be 
given as fast as they can be prepared. While the percentage of "ara- 
ble" appears small, still the area actually "arid and barren," and worth- 
less for agricultural puri^oses in but one case reaches 53.18 per cent. ; 
while it is to be remai'ked that quite a number of these atlas sheets 
embrace some of the most completely desert portions of the United 
States: 
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3,053. 
170. 
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SSS3 
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^s 
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o 

s 
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eB 
>> 

1 
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sss 
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^ 


5;R 
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797. 
154. 
537. 
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n 
•^ 


850. 
480. 
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i-T 


cft-'^f 
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eo 


ifteo" 


S 
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St- 
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eo^*^ 
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^ 


iSSS 


i 


^ 


1^ 


r^ 


i-te»t-i 
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ca. 

I 
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J 



T 

I 
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Adverting to the mooted ({uestioii of a uliatigti in tba system, or mtliot ' 
of the size and shape of the tracW of laud t« be parcelled out to the settler, 
it may be siud that, should a classilication resulting from observations 
made by toi>ographical engineers engaged in a geneml survey be duvel- 
oped to embrace the whole public; domain, an intelligent idtyi wmld then 
be formed of the necessitj' therefor; and, ad interim, the rights of IJie 
settler now occupying in wlvanue of the laud-survey, as well as those 
electing mwinwhile to homestead upon the pnblie domain, would b* 
preserved under existing laws, tlie government tliereby reserving all itg 
rights as trustee; and, ind«^i, no cbsiiigB should be made in the present 
subdivision of the townsliijis until the goveniment w possessed of fult 
information upon which to base a new plan, Hueb as could aluno result 
&om a complete and exhaustive olassifi cation of the entire area reuiaiit- 
ing unparcelled. The anmber of land-classitlcation sheets pnl)lishud U i 
date is twenty -one, and twelve others are in variooa stages of oompletiua 

EOUTES OF COXMUKICATION. 

LiMtd of distances over the most important routes of the regions viis- 
ited by the sevei'ai main parties prepared under the supervision of eadi 
chief of party, are herewith given. 

The special report, giving lists of geog^aphic^al positions, ivltltndiw,, 
distances, &c., being agsin delayed, will contain a combuiud exhibit otj 
all promuient route-dista.uce8 obtained up to nnd including 1879. 

List of distances 



^■aiK Fort Blum, Xox., to Fori Oraig, X. Mee.—Atlat-tkaeit Xot. 00 imd St. 





DlatuioeiiimilM. 


1 

li 






1 
1 


1 

1 
1 


1 

i 

1 


BemMkB, 


rrtmiw 






l«.«t 

101, SI 
95.48 

flftW 
J7.M 

i.n 


3.m.9 
s,m8 

s,eoa.s 


Three^lonipany puat. 

walCT. and gr»<iBg- 
Toini! gDTe^un>^nt aguorj. 

■Wooi water, and jfiMioR, 

Ifirtln'a Veil: govenuncnl 
mn-nty ! KWKl giMlng. 

intankaijtoodgrakloe. 
Ueiican town ; Kovemnipnl 

nBTOoy; nograiing. 
CnxaluK of the Bio Grande. 
Good gnttbgiwalet plenty. 




2S.M 

ai.ii 

19.87 
SLOB 


ZE.M 
BS.M 

1S8.70 
14T.M 




^ns«|d™-^-* 


4.CM.S 

4.319.2 












4.«7.a 




FiDid Alsmui to Fort McRae, Ifl.BS 
Bond fbllowa «ut bank of Bio Giar 


Ldeando 


■™«,. 


«r«t& 


ny. Fort 


CndgiitiBwcatbMik 



OEOGRiPHICAL 8UBTEY8 WEST OP lOOTH MEEIDUN. 
Him Fort SIOHtoK, X. ifet* to Fart Blita, Tex.—AtUu-tktal Ifo. 84. 





D„»^,.. 


B-. 


1 








1 

1 


1 

i 

1W.0T 

4,7. n 


KoiDorlu. 








•Jit! 

!l,86tL3 
4,3Ta.D 
B.821.K 


Fonr.comiiuiy put 
Government ^nc,, good 




m.B8 

IRIS 

30.60 
«.76 


20.88 

3D.IM 
fie. 93 


ISS^""' 




Woler NtmiiBlv ilVallnD , 

piior CTBiing ; lillle taeL 
Guvfrnmeot agency j good 

Tbrvfruunpui; poat. 


Bhedd' lUn h 


FortBllM 








3.888.3 
4,218.0 

4.KB.0 






IT. 07 


».7 






gnutng. 






Shedd's Ranib— 


28. OS 


1 

























BY PAHTT NO. 1, 



Chico, Cal., to Tnylorville, Cal. 
Chico, Cal., to Seama, Cal. 
Besma, Cal., to I'rattvill«, Cal. 
Oroville, Cal., toQuiucv, Cal. 
QniDCf, Cal., to Taylorvillo, Cal. 
Tavlorvilln, Cal., to Qiiincy, Cul. 
Bed Bluff, Cal., to Sii.sanvill«, Cal. 
SneaQTUIe, Cal., to Kud Bluff, Cal. 

From Chieo to TaglorvllU, Cal.—Aitai-«h«et* JVot. 47 C and A. 



Chleo. iioat«ffloe 
OmturrlUe.... 

IpATp 

Cbappanl Hon 
Butte Cmk Br 



ClEKCot City .. 
ArihwhtB Bild| 



Vim Bnlta Crpfli loid, Pratt- 
Tlirp.uid Arlington BiidgD. 
Wood Bold valur; no poa 



Putnrage, wnod, and iratet. 
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Prom Ckioa to IhglortrUle, Cal.—Allai-»ittMt Xot. 47 C and ^— Cootiiined. 



M 



Dli(ui» fn mllea. 



s! i 

r I 



TU Chlco Creek taOJrai, 
PnttiUlc, itad DBadMt 

Brtdec 

Wood and ntcri do fW 



^nr 



Wnod. nlei. and putan^ 



Fattn Chieo to AwM, Cal.—AtlM-AeeU> Jv'm. 4H £ and D. 



DliUiuM intntlM. 



. ia.iB8 j VLoe 



From Sai»a to Fratloilh, Cal,—Mta»^i^et» Koe. 46 B and 47 J. 



D«T Craek Ueodoii 
' Pr»«»m« 



. 44,000 
. 17,(153 



. SLeM 
17. SM 



TtftLBMeu'BulilIniU; abi 
dcmodwiguo-KHul. 

Junctlcm Deer anil Lo 
Cr«jkii.lowcr6nd nieadoi 
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Ihm OnmilU to Qutni^, <M.—Atla»^keeU No*. 47 Coad A. 





DleUnoginixilw. 


1 






i- 


1 
1 


1 


Bsmailu. 


1 




ftt.BM 
M.«8t 

3.^27fl 
28,951 

19.978 
8.808 



a', rja. 2 

t,(>3ft9 
6,113,2 
5,428.8 
3,757.0 

3.838.0 

3.361.0 


At TuU Bridge over rtvcr. 




B.6W 

B.iwe 

10,612 

im 

1.B32 


B.5O0 


reek 




W.Hid Brd water;'foragB ob- 












Woo,! and water, foragoana 
paalurage. 



Fhm Qtiinq/ to Taglorville, Cal.~Alta»^tieel So. 47 A. 





DJatancolnmaea, 


si 

1" 






I 
II 


i 
1 




BenwrkL 




3,871 1 


■Brides... 


-.:::::::;;:■■■■ 1.1 


12.900 














a. SSI 1 VlaoldtolLroad. 
9, 479 Ta.vlor'B Hod;]. 


"'• 


l^M 








Awn Taytoirille to QHineg, Cal—Atlaa-ahret Xo. 47 A. 





Dint 

I 



3.988 

9:ii>a 

9.371 


i 


11«a, 

1 
1 


1 


RomarkB. 


I, 


"a, 875 I 74! .183 
^0.841 , 70,897 

2:^ 341 59, 097 
29,841 '51.597 

48.812 Si 828 
84.808 18.670 


1:S: 


Taylor'aHotpL 
Gi'neBPO Vnlloj-. 
rwifiiragpamUoniEPobUlii. 




iSr'.;:;::::::;;:;:;::: 


n,S87.0 

t:.m<i 

4,887.2 
4, 840. 8 
4:13s. 7 
3.3aL0 



























'Fioni HoiHlkiu' ta Bagle^'s Kauoh the dlaUukoe la e«tlin>t«d by pacing 
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Dliuuwetomllw. 


1 






1 


1 

1 
1 


i 


Remarkg. 


Jl«l Bluff 


1:8 

ia.i:u 

6.SM 
12.Mlt 


Sffl 

T7.81I 

in. van 


W.T8S 
30.633 


W7.B 

IS:? 


mllnwl profllw. 


BnUfcCr^kMyJo*. 


Wood Boa irMer : uaaturan. 






4. TIB. 4 

*,i»s.o 


Vockt of ™»d <K-or Murtin's Hftoph 
Forka af nud D«ar MltohcU '» KoiifIi 


■l-« Pr»Wvill«, »loi,E«»tt idde 
]llcU«<l<.*».e.334l»U«. 

To A>ttviUr. tleiiji cut >ldt 
nigU«»di)irB.lfil»iullBU 




To*n,|™t.otB«. 




•FroBTjlW'. 


lUncliti 


wah.w 





FV-OM /^HMnrJtle, to Bfd Bl»S. Cal.— Jt/u-*Wta A'm. 47 A mil 4ti i!. 





DIMaMtninilH. 


1 






1 

1 


1 

1 


1 
1 

1 


»—- ■■ 


rn f -"■ 






183.123 

UX»3S 
103. EOS 

TT.sa§ 

ii.Doa 



ilOS.1 

5, 50g.fl 
5.«B.1 

*S:; 

307.8 




• FVirharoMl (BMT Stockton* Ultl 


lis 

28.700 


Tfl.S09 

KKIM 
133.123 








WowL wiU«r, gnutaK <m< 

Town, lltltnde at ntltwd 

d,pot. 












■ From forks nf roB-L nmr Stockton 
t From Red Bluff to Jully'i. Kimch p 


.MllVU 
oimlare 


Pino C 

tlmate 


'eekthe 


diitaace w 
MKiven. 


it B>tlmaC«d b; pacing. 



2, OTAH 

BakcrafiRlil to Catiente, Oivl. 

CallKiit* lo Twill Lakes, Cal. 

Calieiito to Havilab, Cal. 

floultnu'H RaucU to Linw Valliiy Mines, Cal. 

Kem KiviT Bridge to Wilkes' Baiich, Cal. 

Little ElizabottiXake to San Fernando Mission, Cal. 

Roberts' Uaucli to Wuldoo, Cul. 

Tapo Ranuh to Hueneme, Cal. 

Misoe1lan«aiis di«t«nc«s, CalifbiiiM. 
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JVtm Baker^fietd to Calientt, Cal.—Atla»-tltMt No. 73 A. 







„.»...,... 


1 
u 

f 






i 


1 


1 


Rtmnika, 


lUKKncOd 








Ksilmid tmion. 




T.SS 












23.70 






1 - " 









Frtm Calie»teto T«i*Lalm, Cal.—Aaai^liettKo.Ti A. 





D,.. 


.„,.. 


n.. 


1 

it 

t 






fi 


1 


1 

X 

!B.«I 
6.47 
















1.ST 
15.18 
S.IIT 


16.73 

20.70 

»T.BO 
U.S3 




clflr KnUroBd. 


&• 








■wiiod.anilsrawhBiT. 










D;rtniil. Olil'^mtKrantranip' 
inn E«unii. Good w»ter 
and wooil , gnn scnnty. 









From CaUenle to Har'ilah, Cal. — Atltu-iltfet A'o. 73 A. 





Dlslanco in n 


"" 1 


1 

< 






J! 

r 


i 

i 

1 


1 ' 

i : 

l! 

mug 

18-81 


Rctntirki. 












0.03 
8,« 


31*4 
at 25 




Via K«rn>-il1<' slago road. 














llftrkpr'a Baneh, 1 mUe be- 
low. , 






WntCT and (mw K*nty. 
Sprinj; of WHtsr i mile be- 























This nmto la Terr drauKong. Tb* illrcrt rowl from Cnlii'ntp 1o Hnvilah snd KernTlUe wu Borroyed 
liU7I. 
rTDm StaA'B Banish to Brcokenridgo Mountota, bj' tisili frfno Breclinuidge Moostaln to HavlUb, 
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JVom ffoHtimt't BaHek to Lone rttUeg Mlnf, Cal.—Allat-Oitet No. 73 D. 



rsrkaarilicMitJavo 

Kkttleroakp Spring 

Gri'sn Lrul Minluf! Camp .. 



BcuVaUey 

Loo* Valley Slium... 



IMilaucfl in mllca. 



T 



!i 



9.20 5.2S 



&1. 63 ^... ...... I'arKE craiinir nnrh. 

4».3T By nwd. Bui liltlv 

' mtcT and woul tn 

8.97 52.23 3i«l By mml, to tbo l<^n ' 

3.Tfl 10.01 'iS.ei Bynindi ({ooduisiiiig, 

.; By niad; ilMwrtiil ni 

. ' Br TOwl ; plw-r-r RDll 

nlDM! Ruall W'tiU- 

. Bynwl; niluiiiu low 



....< 0.43 32.44 I S3.1> 

..... 7.S2 ' 39.ga I H.m i. 

....! 4.34 44.30 10.33 

.... 10.33 ' 54.m ' 



From Awn llirtr Jlri<lgr to inikai' Hanrh, Cal. — Allai-iihTel A'o. 73 A. 
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FrtnA Fori Bayard, y. Mri., to Maikan Boandars. — J(l(i«-«kevC(.VM.81a 
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MINING NOTES. 



ivergroiiiid survey of the Washoe miaiDg region was carried to 
tioi), tlic data for the contouriug of the southeast corner having 
eeured early in the season. The remaining examinations were 
d to air velocities, volumes and temperatures in some of the 
iil)ortant shaft*, various levels, and in the Sutro Tunnel. Collec- 
tun the ore channels and country rock were made from »hatts, 
aud tunnels, as circumstances i>erinitted. 

: teni]ieraturcs now being made at a few of the main shafts show 
:, and prouiise future interesting results. The contour mai>, drawn 
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to a scale of 1 inch to 500 feet, is coin])lete(l. The map will serve i 
basis for en|;^neering calcnlations, and also for delineation of the rd 
from such further study of the ore-bearing channels and rocks ofl 
refrion as may be*made from time to time. 

The (mtline map, herewith, shows the location and surface exi 
all the mines for \> hich patents have been issued, as given by a ^ 
ceived from the Land Office, up to the date stated on its face, to| 
with a number of others now on the records of the General Laud 
and for which application for patent has been made. This map 
printed silso in curves, giving differences of elevation of 50 feet, 
relative and positive elevations of all working shafts are noted, the ; 
tion of mills, mining settlements, and their approaches, together 
croppings, &c. This map illustrates, in a measure, the applicatk 
the surface claim of the last mining law, and shows clearly cases ^ 
litigation may readily arise, especially on account of varying angl 
the side lines of adjoining clauns, and because vertical planes iM 
through the end lines of actjoining claims mav, in instances, either i 
sect or enter the adjoining claim at given depths along the dip oJ 
lode. This is the more marked in the locations made along the e» 
Ime of crop, which is usually but poorly defined. 

This map further illustrates the comparatively small amount of gij 
that the government parts title with in granting i)atents for nu 
claims. A transcript has been kept of the progress of the luidergr 
work of the district, and traced copies of the maps secured to kee; 
tlie set, showing the extent of the mine explorations, and also the proj 
of the Sutro Tunnel, that 1ms now tapped the vein proper and ia 
ployed as a means of drainage. 

The material at hand is sufficient upon which to base cross-sectio 
the most prominent points along the vein, the horizontal sections c 
the working levels, and a vertical section along the wliolc lode. 

1 desire again to advert to tlie courtesy sliown by ]\I('ssrs. James 
Wrinkle and 3Iessrs. Craven, llott'nian, and Gignoux, all mineral 
veyorsof Virginia City, while myself and parties have been engag 
gathering data for the surface niai)S and the below-surrace workin 
the Comstock mines. 

The contour ina]), together with the above sections, aflbnl sutli 
material n])()n which to bast* a relief model, showing the slia])e o 
surliu!e and the relative ])ositions thereto of the underground work 

A condensation of notes made at a number of mining disti'icts ii 
usual Ibrm is herewith: 



llllxli: UAi: MININU CAMT, KKKX CorXTY, CALHuKMA. 

[From notes by Lii'iit. WiUanl Yoiin«^. ] 

This camp had not been ri^gularly organized into a district in Sci 
ber, ISTSj tlie time of our visit, it is situated in the Kern llixcrCi 
about liv<' miles above the mouth. 

Tli(^ claim covers about 1(>0 acres, an<l consists inincipally of a 1 
gravel deposit, forming a ridge nearly parallel to the river and dir 
in the bed of the old stream. The cam]) gets its name from this 
It was first discovere<l in April, 187S, and has been work<»d continue 
since. The post-ollic<» is r>akerstiehl, distant about 23 miles. The ( 
try rock in the vicinity antl above is granite. There are two claims 
being worked, the Knteri)rise and the Chhiaman. A ditch and fl 
about 3J miles in length, are being constructed, to carry the wat 



d » 
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Jreek to tlicse claims, which, when completed, will fiirnrsh about 
iner's inches of water. Two thousand five hundred dollars have 
been expended on this work, and it is estimated that it will take 
nore to finish it. Labor costs about $2 for white men and $1.25 
lamen, per day. Hay costs 1 cent and barley 2J cents per pound, 
e brought from Bakersfield. Tliere is plenty of wood and grass 
icinity. About 25 men are now at work. Country roads are 

d. IJeer, bear, quail, and grouse are found in the neighborhood, 
vel is sai<l to be quite rich, and it is estimated that, by ground- 
, one man can wash out $10 per day. 

8AX C.AIJUIKL DISTRICT, LOS ANGELES COUNTY, CALIFORNIA. 

[Froui notes hy Lieut. Willard Young.] 

listrict comprises the whole mountain region drained by the San 
River. It was first discovered in 1852, by Captain Hanegar and 
)s. Driver. Little or nothing was done until 1858; but since this 
5 district has been worked continuously. The post-office is Azusa, 
town near the mouth of the canon. From the main mining camp, 
miles up the cauon, to the railroad at San Grabriel Mission is 
13 miles. No geological investigation has been made, except 
le canon for about 3 miles above its mouth to the Winston Sil- 

e, which was visited by Professor Marcou in 1875. 

principal work now being done is on the placer mines along the 
lere being some hundred or more claims located; and on two 
ic claims, comprising large tracts of gravel banks, with ditches 
nes to convey the necessary water. These latter have been in 
)n since 187J^, tlie gravel deposits being some 80 feet in depth, 
in 100 to 200 feet above the i>resent river bed. These deposits 
3st inexhaustible, and will attbrd emplojnnent to the present own- 
workers for years to (?ome. There are several veins in the vicinity 
Vinston Mine now being worked, all yielding silver ore ; but noth- 
tiite could be ascertained as to their extent or richness. The diar- 
ies of the ores are the same as those at the Winston, which, in 
mposition and in the manner in which they are found, are said 
iible very closely the rich silver ores of Virginia City, Nev. All 
:luis far have shown the presence of gold. The amount of money 
h1 in constructing ditches and in machinery and labor for the 
ic claims is about $32,000. Amount of gold extracted per annum 
ese claims fibout $12,500. Expended on Winston Mine, $8,000, 
illy in running tunnels and shafts. Little or no retunis have 
n realize^l. 

)lacx}r mines have been worked jmncipally by Mexicans, and it is 
ble, on that a<icount, to obtain any statistical information. It is 
1, however, that the total amount of gold produced from these 
ince 1858 will exceed $2,000,000. 

er, in considerable quantities, abounds in the entire district, with 
neries on the northern and eastern boundaries. Tlie district is 
tered by the San Gabriel Eiver and its tributaries, which afibrd 
[1 sufficient quantity for hydraulic mining and milling puri)oses. 
d up the canon is very rough. Deer, bear, quail, w ild pigeons, 
y squin-els abound. There are now about 150 inhabitants in the 
llay, grain, and farm produce are easily obtained from the 
briel Valley. Labor costs $2 per day. 
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*SAN i_STOMO rUSTHICT, 8 
[Fmin iioI«4 liy Li^iii. Witlord Yoimi;.] 

Tbi« district comprises the country drained by San Antonio Crc'ck. It 
wa* flr«t orgaiiizctl in 187:i. and was reorguniaed in Octolier, 1**78. Uut 
vej^- little work has been done in this district since its first discovery. 
The ix)St-oflicc is Cncainonga ; and Cuciimoug» Station, distant 11 milei^ 
is the nearest railroad point. So geological investigfttioii has lw*4 
made. Mineral croppiiigs arc found in the cafion on either wde of the 
creek; and one ledgu is situated near the summit of San Antonio Peak. 
Hone of them have yet been develoiwd to any extent. The principal 
mines tire the Shell Bark, Gilbt^rt, and KIniore, all placers ; and the 
Clark, near the summit of San Antonio, and the Ued, White, and Blue, 
on the east side of the cafion, both quartz. 

I was unable to find out the composition of tlie ores of the ('lark and 
other vein mines. Eich jilacers, jnst discovered in the bed of the creek, 
gave new life to the work there, and, as a conseiinence, locations have 
been made along the creek for nearly its whole length. NotJting of any 
coQsefiuence had been done up to the time of our visit. Liibor costs (3 
per day. llay 1 cent and barleyl J Cfjits. These and farm produce, &e., 
aro eaitilj' obtained IVom Cucainonga an<l the pulley below. Wnotl ana 
water are abundant ; grass only uiuderately so. (larae is scarce, though 
deer, niountaiu sheep, pigeons, and qnail are found. 

The district will, 1 think, itever be of any great imirartance. 



[Fconi a»ii;» liy Li<^ul. WiUnnl Yituug.] 

This district was first discovered in 1860, by William Holcomb, and 
was organized in the spring of 1861. It has be*n worked continuously 
since that time. The postofiBce is San Bernardino, distant by trail -10 
miles, and by wagon-road 75 miles. A good rowl niua from Ciijou Pass 
to the district. It is situated in the nionntaius, north by northwest from 
8au Bernardino Mountain, and is Ixirdered on the north by the Mojave 
Desert; on the south by the Santa Ana River; on the east by Bear 
Valley ; on the west by the desert hills, near the forks of the Mojave 
River. The district is about 10 miles square, and mineral croppings are 
found pretty nearly over the whole area. So special ge-ological investi- 
gations are known to Lave been made. 

The general trend wf the mountains in the vicinity is from west to 
east, with 8])urs running from north to south. The mining ledges ai* 
situated, some near the top of the mountain, and others in canons an<l 
on botii the north and south slope of the mountains. Tlie general di- 
rection of the lodes is a little north of west, except at the Green Lead 
Mine, where it nins from north to south. The wall rock is granite, with 
a dip of 40° to i5° towards the south. Near the Green Lead, which is W- 
wanls the western boundary of the district, the country rock is lime- 
stone and granite. In Holcomb Valley proper the nwk is entirely gra- 
nitic. The gold ores at Holcomb Valley yield from 97 to $80 per ton and 
are worked by the free process. The silver ores are smelted. There are 
a great many placer claims here also. The ore from the Green Lead is 
roasted. At Holcomb Valley the water level has been reached at about 
100 feet, more sulpburets being found below than above this level. At 
the fireen Lead, water level was reached at aliont 300 feet, but no 
change in the ore was noted. At Holcomb Valley the gold-bearing (juartz 
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and the placers are found on the south side of the main mountain ridge. 
The silver and lead bearing veins are on the north slope of this ridge, 
towards the desert. The average yield from the latter is about $40. 
They have not been much developed. The ore from the Green Lead is 
worked for gold only, but it contains some silver and a great deal of 
copper. 

There was no work being done in the district at the time of our visit, 
except by a few Spaniards at some of the placers. There are a sawmill 
and a stamp-mill here, both run by a 10-horse-power engine. The stamp- 
mill has five stamps of 750 pounds each. A 10-stamp mill, without 
ftimace, w6uld cost, with transportation and putting up, about $12,000. 

Mining the ore costs about $7 per ton : milling tiie ore, $7 per ton ; 
mining labor per day, $3; milling labor, $3,50. Ore that can be stoped 
by one man in one day, about one ton; amount that can be ex- 
tracteil by one man in one day^ about one-half ton. Cost per foot for 
running a tunnel, $8 ; for sinking a shaft, $15. Hay costs 1^ cents } 
barley 4 cents. There are no facilities for raising farm produce; present 
source of supply, San Bernardino. There is plenty of timber everywhere. 
Water is found only in wells. ITumber of inhabitants in the district, 15. 
Freight costs 2 cents per pound. Game is scarce. Country roads good. 
Principal mining companies and property holders are, the Holcomb 
Valley Mining Company (limited), London, England; and the Green 
Lead Mining Company, Lbs Angeles, Cal. 

BEAR VALLEY DISTRICT, SAN BERNARDINO COUNTY, CALIFORNIA. 

fFrom uotes by Lieut. WiUard Youiig."! 

The Bear Valley district is situated immediately east of, and adjoin- 
ing the Holcomb Valley district, of which it used to form a part. It 
was organized in 1873, and since that time, has been worked continu- 
ously. San Bernardino is the post-office and general deiK)t of supply. 
It is distant 50 miles by trail and 80 miles by wagon-road. The mining 
ledges here, as at Uolcomb, are situated in canons, along the foot-hills, 
and near the tops of the mountains. The veins generally run with the 
country rock. Wall rock is granite and slate. There are good evidences 
of x>ermanent veins. All the ore is gold quartz, worked by the wet pro- 
cess, and yields about $20 per ton. The principal mines are the Gold 
Mountain, which has a shaft of 50 feet, and three tunnels, one of 300 
feet and two of 100 feet, each; the Memphis, worked only on the sur- 
face, the vein being about 600 feet widej and the Last Chance, worked 
only on the surface, vein 60 feet wide. 

A few years ago tliere were several hundred inhabitants here, and 
quite a flourishing town sprang up. It is now pretty nearly deserted. At 
present, there is one 5-stamp mill in working order, the stamps weigh- 
ing 350 pounds each. It is of but little value, and cannot work up more * 
tiian two tons of ore per day. Most of the ore in the district is worked 
in arrastras, run either by horse or wat^r power. The ore can be mined 
for about $3 per ton. Milling costs $10 per ton. Labor, forage, pro- 
duce, &c., the same as at Holcomb Valley. Number of inhabitants in 
district^ about thirty. Freight costs 2 cents ; country roads good. Deer, 
geese, and ducks are the principal game. There is a store in the town 
of Bear Valley, supplying dry goods, groceries, and provisions. About 
$215,000 have been expended by the Gold Mountain Mining Company, 
principaUy on the mill, now burned doT^Ti, and in improving the country 
roads. They have realized about $30,000 in bullion. The Memphis 
Company have expended $3,000, and have taken out $2,000. The Last 
Chance have expended $2,000, and have realized $2,000. 
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^^^P [from uolw liy Lioat. WiUotd Toiing.] 

TiiisiliNl.rict i»sita!it«4l in tlie luonutaiosaQd Iiills bordt^'riiig tlie Mojave 
Desert, near the Ban Bomardiiio Atoiiittain, aud lie^ sotitbeast of Jiear 
Valley iliKtiiet, and naniediat«1y luljoiulng it. It was discovei'ed in 1873 
Ijy J. W. Wilson and J. E. McPee, and organized the t$ame year. It liaa 
bot^i worked contiuuouijly since. It is distant fi'Oui Whitewater Station, 
on the Southeiii PaviHc Hailraad, liy trail 50 utiles and byrua^l S5 miles; 
and trmu San Ueriiardiuo, by I'oad, almiit 90 miles. The district is ap- 
proximately 8 miles i*tn^. from north to south, by 5 uiilcu broad, and 
mineral croppings tuv fi'iiml oxer utarly the whole area. 

No geological in ve.sti;r:i I i>)H Ua^ Ihcii miwle. The geutfral trend of tlic 
mountains in the riciiiity is i]orlhwi\st and southeast; and the juinirig 
Iwlges are found on eitlier slope. Their genei-al direction is paralk-1 to 
the niountaiDB, and they run with the countrj- ro*;k, which dipg to the 
sonthwest, from 30'' to W°. Jfo large leads have yet l>e«ii developed. 
Wall i-ock 18 granite. The country i-ock is Umestoiie aud granite. The 
pdncipal ore» arc gold tptai-tz and galena, associated with iron pyrites 
and other snlphiirets. Considerable copper m found at croppiugs. So 
fmsils have ln^n fouud. Gold averages firom $35 to #40 per tun ; silver, 
from $35 to SI>U per ton. The gold quartz is worked in arra^tras, by the 
wet process. No silver orce are being worked. Gold is present in aU 
the ores. 

The priuci[)nl mines are the Silver Star, Old Jefl", National, Oro Fino, 
White Stockade, Big Blue, Itough and Rewly, None of them have been 
extensively worked. About ^2,WM) have been ex])ended on the Big Blue. 
At some of the others shafts, or fh>in 20 to 30 feet have l«cn sunk. Two 
arrastraa are now being worketi. A small smelting furnace wti« estab- 
lished here but is now abandoned. The ore can be mined for abont 94 per 
ton. Melting the ore by arnwtniscoHtSlO per ton, Lalwr costs ^;! per 
day. C'ost ]H'r foot for riinning ii tumn'l, from ¥7 to ^10; for sinking u 
shuft, $8. ITay wsts 1 cent, hurley 3 cents. There are no facilitiea for 
raising produce of any kind. Present source of supply, Whitewater. 
There is an abuTidance of fine timber and plenty of wood. Grass «nd 
water are very scivrce. Inhabitants in district, 10. Price of freight, 2 
cents per ponnd. De«r, antelope, mountain sheep, rabbits, and qiuii! 
aie found, but are not plentiful. Country roads goo<l. 



[Frum notes by Liviit. Rogers Binijo, jr.] 

■ This district was discovered iu 1870 and organized in 1871, and hiw 
since been worked coutinuously. It is 3.50 miles from the tcrmiunsof 
the Atchison, To[>cka and Santa ¥6 Railroad, via Hot Spring, Cotton- 
wood Banch, Fest's, La Paiida, Punta del Agaa, and Anton Cmco. TUo 
district is 5 miles square, and about 1,200 acres ne-ar the center contain 
the mineral croppings, with a trend northeast and southwest. The 
deposits occur in limestone rock found crossing caiions and along the 
east side of the Lone Mountain hills, which trend nearly north and south. 
The wall rock is nearly perpendicular, with continuous veins, which 
have been easily traced to a depth of 50 feet by shafts. Much of the ore, 
however, has been taken from apparently isolated pockets. The ore is 
worked by the raw- amalgamation process. Assorted ore averages 75 to 
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^ ounces of silver per ton. The cliaraeteristics of the ore are native 
silver and chloride, heavy brittle snlphureta in quantity, and in places 
iead, copper, and iron. Gold occurs in some of the mines. 

The principal mines now operated are Home Ticket ; vein opened 12 
to 14 feet in depth for 1,000 feet ; two shafts, 20 and 48 feet, with some 
Fratcr in the latter, probably from a cre\ice. The vein is 18 inches wide, 
lark and light quartz, in hjird red limestone. The hanging wall is 
free and well defined, and ha« a piteh of 80^. Pino Carte, rexjently 
>pened on what seems to be a well-defined ledge in limestone. A small 
opening has yielded ore, producing 62 ounces per ton. Bismarck, 
recently oi>ened ; two tons of ore yielded 33 ounces each. Eed Lead 
lias five shafts, one of 50 fe^t with a 10-foot drift ; not worked during the 
rear. There are several smaller mines with sti-eaks of good ore, but not 
sufficient to pay for working. On all the mines labor has chiefly been 
performed by the owners. About 250 tons of ore was worked at the 
(nines during the year, averaging about 100 ounces i)er ton. 

There is one mill with an engine of 25-horse power, 4 stamps of 500 
[>ounds, 2 ordinary arrastras for grinding pulp, and 2 amalgamating pans, 
>ld Yarney patterns ; capacity, 3 tons in 24 hours. 

Georgetown ore is worked at this mill, averaging 150 ounces per ton ; 
and Lone Mountain ore, averaging 100 ounces i)er ton, the charges being 
B20 to $25 per ton. The superintendent of the mill claims that grinding 
by arrastras saves 15 per c^nt. over iron pans. As most of the work is 
lone by the mine owners, no priC/Cs of labor are detennined. But little 
land in the district is tillable. Hay is $20 per ton, and grain 2J cents 
[)er ])ound. There are a few small springs and a small stream in the 
listrict. Wood has to be brought 9 miles. Freight costs 4 cents from 
the railroad and 3 cents back. The roads are excellent. The district 
contains 38 inhabitiints and about 500 head of stock. There is good 
grazing. 

CIILOKIDE DIJ^THICT, SILVKK CITY, XEW MKXICO. 

[From notes by Lieut. Rogers niriiio, jr.] 

This district was discovered and organized June 3, 1870, by John and 
James Bullard, E. Necks, and John Swisshelm. It has been worked 
X)ntinuously, although with decreased activity, since 1875. It is situated 
iboxxt 500 miles from Trinidad, the terminus of the railroad. The dis- 
trict was examined geologically by Dr. O. Lew, of this expedition, in 
1873. 

The country rock is very much broken. Slate and limestone predom- 
inate, with an occasional dike of igneous rock. The slate is usually 
barren, the ore occurring in streaks in limestone, being richest near line 
3f contact with the slate. It is doubtful if true veins exist, those being 
found chiefly in pockets. No fossils. The smelting process failed be- 
cause of the incdoininaiice of chloride, as also did roasting. The amal- 
Eramation wet j)rocess is now emjiloyed. The ore contains much base 
metal, and the workings have saved only about GO per cent, of value. 
The ore has ifot been weighed, but during tlie past year the Bremen 
mill has run about 485 tons from the '"70" mines, the average working 
being 45 ounces to the ton. The ores are chiefly chlorides, together with 
black sulphurets and some native silver. There is probably a small 
Amount of bromine coi)per; also lead, antimony, and iron. The vein 
matter is feldspar mixed with ores. The ores contain no gold. The 
principal mines are the '7G, Two Ikes, New Issue, Beimblican, and II. 
E. Lee. 
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The 7G iniue has several Khaft8 sunk through a bed of slate, under 
which the ore occurs in beds and iK>cketj?. 

Tlie Prnvidence is of the same class. The Two Ikes has been but little 
worked since 187o ; one shait is sunk ltV> feet with dntlings. An attempt 
to work this nnue was made within a year, but failetl to pay. $351,000 
have been taken from this mine; exi)enses, $121,000. The New Issue haft 
been idle for tlii^ee years ; but within six months a few tons of ore have been 
extracted, gi^inK lOOounces to the ton. The Republican lia8 three shafts, 
125, 35, and 48 &H3t; no drifts. Accurate information as to the amount 
expended in develoi)ment«i could not be obtained. The Bremen Mill has a 
25-hor8e-i>ower engine, 10 stamps, 10 Vaniey pans, 4 settlers. The Pope 
Mill has been idle for two year^j ; it was run at a loss. 

The average cost per ton for mining oi'e is $7; for roasting and mill- 
ing, $12; for mining labor per day, Mexican, $2; American, $3. But 
little stoping is done. Amount of ore that van be extracted by one man 
per day, one-half ton ; a vemge cost i)er foot for running a tunnel, $7 ; for 
sinking a sliaft, $9 ; for running a drift, $7. Hay is most abundant, 
and easily obtained from the adjacent plains ; price per ton, $15; gniin, 
2J to 3 cents per pound. There are 5,000 to 6,000 acres of cultivable 
land on Mimbres and Gila Rivers within one day's journey of town. 
Timber is at present obtaineil ft^>m J»urro Mountains. Timb^ is worth 
$35 per thousand at mill; shingles, $5; laths, $1). At present rate of 
consumption, timber will last four years longer. Water is readily ob- 
tainable from wells 15 feet deep; tlie San Vincente sxiring in the town 
runs 35 inches. 

MIMBllKS SlLVKll MIXING DISTRICT, NEW MKXICO. 

[From uoU*» hy Lieut. Kogere Birnic, jr.] 

Discovered and organized by James D. Fresh April-June, 1873. It 
hits boen worked coutiiiuonsly. It is distant from Trinidad 525 miles. 
Tli(.' district covers an area of 3 miles extending northeast and south- 
west. (le<)h)^ical investigations have been made by V. W. Irish, Towa 
City, Io>^a. The kMl<;es are on the soutlieastein sh)i)es of the Parapet 
^Mountains. The (h'])osits an* in chimneys in limest4)ne with frequent 
branches. The |M)ckets occnr very irre»;'nhuly, the ricl»est ores <ieuer- 
allv in vicinitv of <iianite <likes. No real fissure veins can be traced. 
>so fossils ha\e been found in the ore-bearin;^ limestone; in tli(» Yiuw- 
stone cappinjis n\' the hills many occnr. The (^res an^ worked by the 
iVee amal<;amation |>rocess, one ton yi<?l<lin<;' 150 ounces. They occur as 
chloj'ides, sul])hnrcts of silver, and as carbonates, iron, antimony, and 
arsenic occur in small proportions. N(» j^ohl is found. Water has not 
been reached. The jnincipal mines are: 1. ^IcCin^'iin-, with 12 shafts, 
avera;;in<^" ^O feet each, and 2,500 feet of drifts; 2. Commercial, with 10 
shafts of 50 feet each and .J.OOO feet of ilrifts; ;*>. McXnlty; 4. Naiad 
(^>uecn, with .» shafts a;;-^n-e^atin^-.'>.'»5 feet and <*onnectin<:' ilrifts; ><(>00,000 
hav<* l)een exjK'nded in <levelopnu'nts, all <►!' which has bet'ii drawn from 
the mines. The camj) has yielded >'SOO,00(K 

Theie are two mills in the district. The Mimhres Minin;^" and IUmIuc- 
tion Works is sitnatedon IMimhics Kiver,.'» miles from <ie<)r^'etown, and 
is run by water-iK»w<M\ It has 1 Ulake crnsher, capacity 25 tons ]kt 
day: 5 stamps, ca|Kicity i tons |H*r day; '^ settlers and 2 arastras. The 
capacitv of this mill is soon to be materiallv increased. 

.M<*redith's mill, on the .Mimbres. is also rnn by walei-power. It has 
no crnshei"; it has :> stamjjs. Capacity of mill. 2A tons j)er day. Cost 
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•of a 10-stamp mill, without roasting furnace, $15,000. AAcrage cost of 
mining ore per ton, $40 ; for roasting and miUing per ton, including 
transportation to mill, $30 ; avei-age mining labor per day, $3 ; average 
amount of ore that can be extracted by one nian per day, one-twelfth of 
a ton (200 pounds) ; average cost per foot for running a tunnel, $12 per 
Soot'y for sinking a shaft, $7.60 per foot; for running a drift, $12. Hay 
easts $20 per ton. There are about 5,000 acres of tillable land on Mim- 
bres; stock facilities are excellent. A good supply of timber is found 
within 12 miles ; wood abundant. Willow Spring in the town runs 4 or 
4> inches of water, and, by digging, its capacity can probably be doubled. 
There are 500 inhabitants in the district, the mines affording emx)loy- 
ment to 100 men. Four stages a week run to Silver City. Inward 
freight costs 4 cents per pound; outward, 3 cents. There are 3 stores, 

1 school-house, 1 banking house; 100 head draught animals, 1^00 cattle, 
and 2,000 sheep and goats sum up the stock in the vicinity. Bear, deer, 
and quail are found. The country roads are good. There are no Indians 
in the district. 

• 
PIXOS ALTOS DISTRICT, GRANT COUNTY, NEW MEXICO. 

[From notes hy Lieut. Rogers Bimic, jr.] 

This district was discovered and organized July, 1859, by Isa Langs- 
ton, Captain Snively, and Mr. Birch. It has been work^ continuously, 
but much less actively, since the winter of 1866. An area of about 3 
miles square is covered by the outcroppings. Geological investigations 
have been made by Ross Brown ; no special surveys obtainable. 

The general direction of the lodes is north and south, and conforms to 
country rock. Uniformly low-grade ores are found in granite, the rich- 
est near junction of slate and granite ; there are some rich deposits of 
^old in slate. Pyrites is met with in varying quantities ; free gold is 
found with it. There are five old and well developed and apparently 
genuine fissure veins. The vein matter is usually inclosed by talc. The 
dip is nearly uniform (to west) from 75° to 82o. Granite, quartzite, and 
slate constitute the country rock. No fossils are found. The ores are 
Tvorked by arastra process and only for free gold. A large quantity 
ifrom Pacific mines Nos. 1 and 2 is said to have yielded an average of $40 
to the ton. The Mina Grande about $8 per ton ; but the latter ore is 
free from metals and pays best to work. Water is reached in Pacific 
mines about 300 feet from summit of hill ; ore changes to pyrites. No 
water in Atlantic, which is sunk 125 feet. 

Atlantic and Mina Grande ore contains a little iron and silver j Pa- 
cific contains iron pyrites in quantity, copper, carbonate and chloride of 
silver, iron, and probably some zinc. In the Langston silver predomi- 
nates, and assays give $100 to the ton. All the above are worked only 
for gold. The principal mines are: 1. Atlantic with 1 tunnel 300 feet ; 
4 shafts 125 feet, 100 feet, 80 feet, 80 feet, and surface worked 16 to 20 
feet for about a mile. 2. Mina Grande with 1 tunnel 45 feet long; 

2 shafts aggregating 250 feet, and surface worked 10 or 12 feet for 
about 700 feet. 3. Pacific No. 1 ; 2 tunnels 700 feet and 75 feet ; 12 
shafts aggregating 800 feet ; surface worked 12 to 15 feet for about 900 
feet. 4. Pacific No. 2 ; tunnel now being run is 186 feet; 6 shafts aggre- 
gating 480 feet; surface worked 15 feet for 300 feet. 5. Langston ; tun- 
nel 500 feet long; 2 shafts 60 feet each. 6. Arizona; tunnel 200 feet 
long ; 4 shafts aggregating 300 feet. 7. A number of narrow seams, 
many of which have i)roved rich. 8. A number of placer diggings on 
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both iiortJi and eoutli Hlo|>eii of PiiicM Alhw Peak. An to amount exa 
petideil in d«velopnifliite, □<> otrictly i-»lialil(« liKureo ctHtld be obtitined} 
tJie faUi)wiiig estitimtcH were ifiven : 

Eipuul«<l. EmiaciMl/ 

Pwafip So. I |ii.-.U,W)ii *ia>.(WI) 

PuASe No. 2 7i>,iifli» ^,IK» 

AMttmik fiu,(N)0 ;!«.«» 

MlBntie iujm -Jti.iMMl 

MimiGrftnile 4,000 lit.AiOi 

Uuiiauieil vdna '25^,(100' 

Then) aie .'t ntilis witti()iii> Ifl and two 25 lioratvpowvr eii^uvs, )><^«fd(9 
some 15 atTEMtruA. A IH'Stiimp mill ccwts $15,000; an uminitry Hnif^It- 
ing fnmaoe, $2,IHH); avfTngw co«t (mt ton for mining oiv, $5 ; for roam- 
ing and milling, J5 ; of mining labor per diem. ^'2 ; of milling lalwr jut 
diem, $1.S0 ; avuragi- amount of ofe tliat i-un lie stoiH'd by one man in 
a day, oue-liulf ton ; average amount tliat win be extra(!t«?(i by one man 
in a day, one-lialf ton ; jiveragi* cost per foot for runniug a tnnni'l im 
main veiuH, $'2 ; for sinking a Hliaft ou umin vein, $'J ; for running u drift 
on main vein, i2M, H]iat't» iind drifts slimdd be run in vein matter, 

There is plenty of bay in the vicinity, price llfl per ton ; grain 2 eout* 
per pound, Tlie amount of agrieultural )aud is small. '\'egetables are. 
raise<l without irrigation. Timlier and worn! are abundant and ncai- at 
hand. There is Hufiicieut watt-r for milling and st*>ck-rai«ing pHn'osps, 
but not for jda^^er uiiniug exueiit during a few montlis of the year. 

Tliunt aro 300 iidiubitauts in the distrid, 1 mhool-liousfs and S stores. 
Theru is but a liimtod amumit of stot^k. L>eer, bear, turkeys, and t|uaii< 
aix) found. The roads are good. Fn^ifilit costs J4 lier hundrwl; back, 
tonight, $a/jO, The Apaches wi-iv v.>ry inmblesome from IWiO to 1S«5, 
and have kille^l probably 40 men. >">j dipmdutioiis Lave bwu <-omniilc 
ted since 1874; none now living iu tlii' viduity. 

JPlacer miaing. — There are a uiimbt/r of phu>ei diggiugs oaiiortji ttuiili 
SOQt^ sIo[>eaof PinoH Altos Creek. Work is mostly eontiawl to the 
months of June, July, and August (the rainy sea^soii). A1h»uI 1^ nieu 
are now at woi k, usirjn t-radles in tite dry season. The average i»cr day 
per man is ^2; i!<.'i(H),lM>0 is the estinuited proilt from llio iiliiwrs. 



CT, COIAHIAIUJ. 

tPi-oiii iLulps by r-oui« NV-Il.] 

This district was discovered and organized by David Shitsel, May 22, 
1877. It is distant from Triuida<I 42S4 miles. No geological investiga- 
tions liavi- lu^rii uiiidf. TIk' distili't is sitimted iu the foot-hills of the 
Miiiibi'i'.-; "\I(iniii;iiii^, ^inil is al.-mt live miles square; general direction 
of till' iHitiMiiHilicast anil ,-iuutlmi'si. The co(tnti'y rock is granite; no 
fassils fuitiid. Till' mr coiitMins I'iti- j,'old, is worked by the free pnwcss, 
and yields from 8liO to $3.t per ton ; biisc iiielals. eopiier and iron. Water 
is reached in some of the mines at a dejith of ti-oin 40 to 60 feet. 

Tlie priiicijMil mines are the Snake, (lOlden King and Extension, 
Weeks Extension, Bobtail, Hed Jacket, Tellow Jacket, Argosy, Eldi.>- 
raclo and tliree extensions. From tbeSnake about $4,500 (in ore on dimip) 
has been extracted ; the same from the Bobtail. Some $20,000 wortli 
of ore has been taken from the district in seven months. A Hillstmro 
mill was en route, and expected to be in operation by January, 1879. 
Average cost per ton for mining ore, $5; tor milling, $10; for mining 
labor per day, 82.50 ; average amount of ore that can be stope<l by one 
man in one day, one ton ; average amount that can be extracted by oiio 
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man in one day, about one-half ton ; average cost per foot for nuining a 
tunnel on main vein, $4; average cost per foot for sinking a shaft on 
main vein, $5 ; average cost per foot for running a drift on main vein, 
$1.25. Shafts and drifts should be run in vein matter. 

There is abundance of grazing and plenty of water. Timber is abun- 
dant 10 miles from the town. Theraare about 300 inhabitants, includ- 
ing Mexicans. There are 20,000 head of stock in the vicinity, including 
sheep, cattle, and horses — ^principaUy sheep. The country roads are 
very i)oor. The route in use follows up the l>ed of Animas Eiver, and is 
subject to "wash-outs.'' Freight costs 3 to 4 cents; stage fare from 
railroad, $80. Deer, antelope, bear, rabbits, turkeys, ducl^, and geese 
are found. 

AZTEC AXD MORENO DISTRICTS, COLFAX COUXTi', NEW MEXICO. 

[From notes by Prof. J. J. Stevenson.] 

The Azt^c mining district., organized in 1869, was visited in 1876 by 
Mr. Conkling, of this expedition. But little change has taken place since 
his visit A few new mines have been opened, but the productiveness 
of the ilistrict has not been increased materially. 

The Moreno district, organized in 1869, embraces a part of the Mo- 
reno Valley between the mouth of the creek and Elizabethtown, and 
reaches to the crest of Old Baldy Mountain, so as to join the Aztec dis- 
trict. Placer mining alone is carried on in this district, but the lack of 
water prevents it from attaining much importance, although the gravels 
are very rich. 

Both of these districts are easily reached by way of an excellent road 
leading up Cimarron Creek frt)m Cimarron, and are on the direct road 
from that place to Taos. Wood and grass are abundant, and good crops 
of all the ordinary grains can be raised within the Aztec district. The 
Moreno district lies too high for successful farming, though very ne^r 
the hea<l of Cimarron Canon wheat and barley have matured. 

LOS CERILLOS MIXES, SANTA FE DISTRICT, NEW MEXICO. 

• [From notes by Prof. J. J. Stevenson. J 

Los Cerillos are irregular liilla, i)erliaps 20 miles west of south from 
Santa F^. Many years ago the Spanish residents worked some silver 
mines there, but they could not have been yoyj profitable, as the work- 
ings are not extensive. The region became the object of attention dur- 
ing 1879, and a large number of minfers flocked to it. When visited in 
June of 1879 it had many proHi)ecting shafts varying from 20 to 50 feet 
in depth ; but the ore streaks were very thin and the prospects not alto- 
gether such as to satisfy any but a visionary miner. The ore is galena, 
carrying silver. Some of the assays show ore of fabulous richness. 

The region is arid and no good water has been obtained in the hills. 
Timber is plenty but the grazing is i)0()r. 

PLACER DISTRICTS, SANTA FE COUNTY, NEW MEXICO. 

[From notes by Prof. J. J. Stevenson.] 

The Placer districts of the Placer Mountains are about 25 and 35 
miles, respectively, distant from Santa Fe in a west of south direction. 
Gold was discovered in the Old Placer during 1828, and the gravels have 
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been workwl ever Nincc. Tbe Sew Placer was discovered at a ftomowl 
later time. Wat^r \» scAitss at lioth pla^iers, azid bnt little work caii be! 
done. 

Qiiaitz mining is carried on in a email way at the Old Placer. 
New Mexican Mining Oompany etectAd a 2l>-8tainp mill, but it is not 
operation. Several lodes have been opened here, but they are irregular' 
in tbickneHB a« well B» quality. The New Placer was not examined. 

In the vicinity of the plaoers water and grass are by no means abnn- 
dant, but timber present for all necessities, 

NATLTIAX, JIISTOHY (IJJCLUDING GEOLOGY, ZOOLOGY, &C.). 

Prof. John J. Stevenson submits a preliminary rejKirt (A]ii>eu<lix KH 
of bia examinations made along the monntain ranges southward from th8> 
Spanish Peaks in Colorado, and between the Kio Grande and the plains 
as far as the latitude of SantA Fe, lying mostly in iitlas-shc«ts 70 A and 
TO C. Jle was assisted by Mr. I. ('. Russell, and the labors of the seasoa 
proved distinctly satisfaclxiry, Imth ah nigards geological data and in tlii 
colleotiona of rot^ks and fossils. Twenty-six distinct eoal horizons or bodfl 
from Trinida<l to tbe south were nrited, their order of succesdon distift 
guished, and the complicated axes of Hcveral mountain ridges determined. 
Resuming liis laljurs in May of this year, he reviewed certain points «f 
the field, and c-arried his exaroinations to the southern end of the Hanti 
Fe axis, near GaUsteo Creek. 

Mr, n. \V. Henshaw presents an oniitIioh)giail report (Appendix L)' 
u]xm regions traversal in 1870, 1877, and 1878, in portions of California, 
Nevada, and Oregon, as far tn the northward as the t'oUtmbia River. 

The following collections in natural history were made daring the m 
(ton: 






Hire] skins US 

Bir.1 .rania ami atema 7 

Binls' eggs 18 

... L J upecinioua.. SW 



Batraohians 1^^™ 

HemiptcTft lot 

""'■•I""" US'~" 



J etl>ccimeiut.. 






CnwUt^oans |8^.men». 



Fowil leareH.. 



. . Rl>ecini(>m 



The list of specimens forwardwl during the year to the Smitlisoniaa 
Institution to be deposited in the National Mxiseum is herewith : 

Bird skins _ , Ml 

Kirds' ejigs 79? 

Birds' nests tf 

JMammal skins ■, ,,.. 16 

Snakes H 

Lizanls tS 
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ichianH 12 

5 spocinious.. 400 
* >lot8 35 

.ptera (alcoholic) sp^imenH.. 50f 

>ptera (pinn.Ml) iJ^'!™?"';; '1 

. . .„ ^ S specimens.. 1 

1»*'^'™ f- \\hu 3 

' specimens.. 50 

lots 11 

, specimoQs.. 12 

•*^*''"^'* <lots 1 

speciuieus.. 100 

" )lot8 2 

tehrate fossils specimens.. 2,159 

s, approximated 2,404 

rals, ores. &c., api)roximate(l 1,993 

SrKCIMF.XS FORWARDED TO ARMY MEDICAL MU8EUM. 

du crania' , 1 

sterna 5 

crania 5 

mal crania 2 

tolic mammals lots.. 5 

PUBLICATIONS. 

le followiug maps have been finished during the yeiir, and will appear 

the extra copies asked for of this report, viz : 
•ogress map for 1879 and seven regular atlas-sheets in hachures, 

land classification color added, Nos. 32 D, 47 B, 47 D, 61 D, 73 A, 
., and 84 B. Volume VI, Botany, has issued fi^om the Grovemment 
ting Office, and Volume VII is passing through the various stages 
roof, preparatory^ to stereotyping. Two thousand extra copies of 
iVnnual Report of 1878 from this office (Appendix N N, Annual Ee- 
Chief of Engineers) have been published, accompaniea by tensepa- 
!y bonnd atlas-sheets, 
le following lists show the condition of reports add maps to date: 

REPORTS (PUBLISHED). 

Qimrtos, 

>lume II. Astronomy and Barometric Hypsometry. 

3lume III. Geology. 

3lnme IV. Paleontology. 

olnme V. Zoology. 

olnme VI. Botany. 

olnrae VII. Archaeology (in hands of printer). 

Annuals. 

(Separate from Report of Chief of Engineers.) 
m, 1874, 1875, 1870, 1877, 1878. 

Misc€Ha7i€om. 

(Quarto, octavo, and pamphlet.) 

wo preliminary reports, 18G9 (one octa.vo and one quarto). 
"reUminary report, 1871 (quarto), 
■regress report, 1872 (quarto). 

14 w 
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UttiDps otiil lUtitJinceH, 1871 (oblong folio). 

Camps ami distant^H, 1872 (quarto). 

Aetronomiwil repoit, 1874 (quarto). 

Star catalogue (quaito). 

List of latitudeA and loiigitndeti (extnu:t fVom Yoliime. U). 

Vertcbnite foHsiln of New Mexico (pamphlet). 

Catalogue of vertobntteii of New Moxico (pamphlet). 

Invprtclmite fosHilH (pamphlet). 

Catalogue of ptaiit^ (octavo). 

Ornithological specimeua (octavo). 

Meteoniloeiral insU-actions (octavo). 

Barometric hypsouietry iustnictionB (octavo). 

Field liatH of Rtara (pamphlet). 

Logarithm, ti'avpi'se, auA altitude tables (pamphlet). 

IS COUHHK OF PUHLIL-ATION. 

Voluiiiit i, Gcogi'aphical reiiort (quarto). 

Geographical positions, distanc^ &c. 

KOTK. — 1(< in lutviKltMl tu Hubinit during the cumiug y^ar tli<- tlnal report of Pmf 
Johti J. StereUBiiii npon Iho reaiilt iif bis ccolufpcal iavratlKntiuiia c^ IST6 and 1879, 
and Also liUexftuilii]ttinuiiuftlici.-oallM:dBofEa8ti}ni Colorado and NunrMeicica. Thto i 



MA.PB (FUBL18HED). 
TopQffiapkkal. 

Three 8huut« uf couveutioual signs fur (1) plotting aud for tinal m. 
in (2) hacbureH; and (3) crayon hill Rhading. 

Sheet of that portion of the United States lying weat of the lOOtb 
meridian, showing uiuetyfive numbered rectangular divisions, each to 
appear as .separately numbered athiH-sheets, indicating the progress of I 
ttie survey. (Published for the years 1872-'73-7i-'75-'76-'77"'7S-'79.) , 

DraJnage sheet, showing by colors the area of drainage to the Atlantic 
and Pacific Oceans and the interior basins of theterritory of the United 
States weat of the Mississippi. Scale, 1 : OOfflHMH). 

Gcolof/iml. 

Index sheet, showing the geneml topogn»pliical features aud the rec- 
tangular divisions fmm Nos. 1 to 95. 

Special sheetj embracing j[K)rtions of Western Utah and East«ni N^' 
vada, representing the location of an ancient fresh-water lake, which ir*-- 
cluded theregion of Great Salt, Sevier, and Utah Lakes. Scale, 1 in<F^* 
to 17 miles. 

•ipeciat. 

Beconnaisauee map of parts of Nevada and Arizona. Scale, 1 IncE^ 
to 12 miles, or 1:700320. 

Map of the (iraud Caflon of the Coloiado, expedition of 1871. Scale, 
1 inch to 6 miles, or 1 : 380160. (To accompany Vol. 1.) 

Topographical map of the vicinity of the Comstock lode inthe Washoe 
mining region, Nevada: area, 110 square miles; scale, 1 inch to 1,500 
feet, or 1: 18,000. * 
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RECAPITULATION. 

rapbii^al atlaiftfilicctt) ^ublwbeil 2& 

cing towanl compU'tion and to a«*coTni»any extni conicH of the annual report of tbia office 

5witb) '. 

laasiticatiou sbeets publUbcMl 21 

;ical Rhe«t8 published 7 

Total (H 

MAPS (UNPUBLISirBD). 

Oeological. 

iiitour map of Ely mining district, SoutLern Nevsula. 1 inch = 12r 
?. Atlasslieets, 61 B, (51 C, 70 A, and 70 C, also 52 D, in wbiclt 
; tield work is neoessarv. 



Special, 

ip of portions of EiUiterii California and Western Nevada, the Lake 
K5 region of the Sierra Nevada; area, 2,232 square miles; scale, 1 
to 1 mile, or 1 : (J3360. 

•eat Salt Lake and vicinity, area 5,719.8 square miles, plotted oiu 
5 of 1 inch to 2 miles (more neld work requimi). 
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UKi'OKT 1IK THE ClIIKF OF EK01XEER8. 
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Blil'OUT Of THE UHIKI' UF KNOIHEEBS. 
CONOI.tiSlON AND ESTIMATES. 



"1 

rigiuevK, 1 y 



Ou December 10, 187S, at the reqiieJit of tlie Chief uf Eiigiu™.,,, » 
submitted a meinornnduiii exliibitiug the extent, t]ie metliods, and w» 
coat of the surrey under my charge, and an approximate estimate of the 
cost of completing it. This appeared as inclosurc No. 3 to Senubo Ex. 
Doc. No. 21, Forty-fifth Congress, thiwl session, extracts ftimi whioh are 
herewith : 

Thn snrvfiy nt prrai-ut is (.carried ou h1 tui a^erngi- i-uot suiiurwliut i-M-ef^iliii); $2 pw 
square mile, awl lnn\is of n scale uf 1 ine.h Tn 4 milex numlt. 

If laud t'laHiScation is to lie hjclndi-d. init. lexi, tliiiii 82.&U |>..'i mim.-'K' mil.- F,liu«)dba 

uBtlmatcd. If a triuogulation uf it lii^'hi'i unK'i uf m^ ut-i.-'. .hn-i'ii r'lrt-)!, Urn 

ooatufmakiDgtlieiiamen'oiUttuiit 111' li-~ M]:lii-|ii |pii ~,i!i. i , ■. - ■ i:iiUU«ai, 

however, shoiiMnotbeoiilerwluponnin ill 111 iuii ;iiii. i l ■■ ■ ■ : ■ lui.arifaaof 

tho Irinnenlntinii* of tlir ijnuifistio" runl n. . -i.iiili-li . !■■ ■ i ■■. , n, i|...( i iiiuttjo 

4ini!p'ii--ii'H.'i"Pt (.. i..-ii,t ih.- «■-.■ 'i I., -,■!.■. n ■ -i ,; . . iji, j.,.„i ,..Tf»Hl««t 

0tUi:.:::-i , I .;' . ■■, |„., ,l,.j.„.,i, ..f jnldti- 

geiifi- 'I - iiiiiiiu'iiliitioii ntft- 

I( 1? iliiHr'^li! I li,:r : ' j'lf 1. 1 -.■_' ii:,;i,.V-''-' "■" i- i ji n l.j '".|>i')iM-tliiil ^hviriit 

b6ButifL].tnoil lor i(i.-iiiiii|.li iini, I.I Til.' -.iin.'v ir.|iiir.'.l T..I !. Ti>|.(>|ir»i>hifut iDHp im * 
scale of 1 iiii.-li t<i 4 iiiii.-H. 

Since H ii]j)H-ai^ tliut t\\e iiil«rlor ti>iHi^a|iliii'al (iOnrya (.n llii; Kiiiiiix'aii I'liutiiienl 
have cost, oa Id t.be case of PlliHsio, (dSper squBirp inilo a* a iiiiiiinuuiii AOd in Kn^liwl 
9190 per aquan: mile for ita ordnaaco Hurvey, it can Iw rciuUlr m'Cii Iiow luoaliHall 
and juilgmeiil alinuld bo displaced in tbe ^letaileil tilaiw for iill UebdoIuim of th* Mi 
and office work; Iiow niiicli prudence in the adminiVtrntion nod IVicilitv In lliu t-uwll- ' 
tion of BO important a tniat an tlie prosi'ciitiifD of n connci'tiHl topogropniciil survtytf 



IftKo interior ni 

'Hid be«t diatribntion of tbe amount of, npprotiniatulr, •e,00i},000 of nppixipritittMi 
iTonkl lie over an interval nf Aft«C]i ream, aamewbat as Mlows: 

Three jeara, $120,000 iam.txA 

Throe jeara, 125,000 375, 0» 

Three yeaiB, 13&,000 405. MO 

Three vcQre, H0,0OII J-.Mi.i"*' 

Three years, 150,000 -l.Vf.OOli 

Total -J.OIO.IHK' 

Larger amoniitH uoulil not bu used with n due ri;ganl to economy, buuauoe irf tfer 

want of skilled ossiatauta. Tho number of reaUyeffeoltve woHcing piifties canbebiU 

slowly increased, since n speeiftl field training in reqniaite to perfecticn in »hc applic*' 

tion of the methods. 

The plan now pursued in the topotfraphiual surveys west of the 100th meridian in to 

confine the parties euKOged iu field-work to a port or all of oui; nf the reotniignhlf 

divisions of the area, ofwbich there are niaety-five, oaaJUonn npou the progress my. 
Each of these divisions, when represente.l upon a scale of 1 inch fn 1 iiiili'-. rt-ciiiitrt 

four sheets of 19xM inches. The sacant,-canio projection i iiitiVi-, < <!. t!i>' iitin.iti'- 

of which are the Ksult of original computations at tbe i>il'< < i-! iv .1 

tbe conjoining of the sheets, and demands unlfonuity ill - . 1 

approximate ai/o of the arcuembruced in tli<« avi'nigo .iil.i~ 

taae liy 120 milfs in Intitiiile, or in sqnnn- niilew. Bppni\iiiL:i'. :■ . 1- i. -1,,,, .1.1. . 

11,620,000 iieres. 

Tbe liuul topuKi-nphieiil wheels represent mountain fonnx by ba('hui('» iilniu'. nr 1>^ n 
oombiiiatinu of bHchun'H aiid cuiitours. ' , 

The land clnesiSt'aliou, including Hrnblc uud arid, limber iiiul >:rii/iu|;, tu^vihti 
with marked outcrops of piecions and economic niincrulH, is similar tn tbe expreaswn 
of geological formation shown upon the topographical slii-ets in ■•oinrs (see Auiinal 
Report Chief of Engineers, 1878. Appendix NK, p. 1439). 

The iitud dossil) cat ion, as well as the topographical nnip, sliontj finally be uuule 
oomplote for the outtro area. The government will theubei-i>nieposs('S8<>d of sntficiuit 
data by means of which to deliue by law a new disposition of its lunils to settlers. 

The main portion of the Rork is in ndv.inceof the HnlidiviHtiin.t nf thepnlilicland'^, 
for thepurposoHof iivrti|taiK'yaudsu1e; still, cou nee tion niny l>c IiikI with the nicritlL-ui. 
base. :iimI towDslnp lin-s of tliese nnrveys, and the true longitude »nil latitude of iit 
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least oue given towusUip comer to each couuty may hv. furnished the General Laud 
Office as a check. The law oiisht recognize the use of these points geodetirally deter- 
mined as proper checks in the land-parcelling surveys. 

The gauging of streams at marked points of their flow is now going on, and there 
should Ih> added the refpiirement of connecting by levels of precision sub- basins of 
diainage, thus to determine series of datnm point-s to which to n^for the profiles of the 
iixigating channels, when the same may be eoiistruet^Ml. 

As the scale of the map of the ])ublic domain may l>e direct^nl to be increase<l at any 
time by Congress, it must be understood that a pro rata increase of expense will (iusue, 
on account of more details as to triangulation, and for minor topographical measure- 
meuts. At present more detailed topographical data is being secured at prominent 
mining districts, and in the more thickly settled areas, and at a cost for actually occu- 
pied square miles greater than that herein sliown. The field-record forms and compu- 
tatioa blanks in use by the survej' have been adopted, after much deliberation and 
forethought, and excee4l thirty in number. A manual of meteorological observations 
has been issued, and one for the geodetic and topographical observations and re<luc- 
tions is being prepared. 

Au adequate appropriation will admit of winter and ii}ummer parties, thus keeping 
a permanent expedition in the field until the whole area is covered. 

Thib peraonml engaged includes officers of the Corps of Engineers and other brauchen 
of tlieAnny; certain teclmical civilian assistants and scientists; assistants enlisted 
in the general service ; and there should also be a<lded a number of enlisted men of the 
Engineer Battalion. The Washington oflftce should be confined to the reduction of the 
field plots, and the issue of the maps and annual reports of o])erations. 

Congress evidently did not consider the above estimate at that ses- 
sion, since in establishing the ^'Geological Survey," none of the duties of 
a tc^ographical or geographical survey were confided to the dii'ectioii 
thereof, but, to the contrary, the word "geographical" was stricken 
from the law. A geographical survey presupposes that a to])ographical 
map has been or is to be made, upon which to delineate «artograpbi- 
esJly a portion of the results. The requirement for a connected topo- 
graphical map in detail of over 80CL000 square miles of mountainous 
^lea, remaining unsarveyed at the West, for the uses oi the War Depart- 
iBant alone, is even more apparent now than when the sabject by Be- 

3[fie8t was laid before the House Committee on Appropriations in April, 
872 ; and yet at the close of the present fiscal year, for the first time 
since the earliest appropriation for the Pacific Kailixuiul surveys (winter 
of 1852-53), the War Department is found without money for it« usual 
toiK)graphical surveys, as the funds of the last of twenty-eight sepjirate 
approi)riations made during and since that interval cease tg be available 
after June 30, current. 

It would seem that no other department, should the jurisdiction finally 
*be lodge<l with it, would have the same interest in sending at an early 
day parties to prosecute topographical surveys in the outlying and most 
inaccessible parts of this great area. 

As bearing still further uiwn the cost of this work, a copy of my letter 
of February 20, 1879, is here introduce<l, that, having been submitted 
by the Acting Chief of Engineers to the War Department, was tor- 
warded and appeared as House Ex. Doc. No. 104, Forty-fifth Congress^ 
third session: 

War Depakt.mknt, 
Washinfiton C'i/j/, Fehntarif 24, 1879. 

The Secretary of War ha« the honor to transmit herewith, for the consiileration of 
the Committee on Appropriations, a communication received from the Acting Chief 
of Engineers, suhmitting Ntatemcnt in regard to the total amount expended in thc^ 
prosecution of military- and geographical surveys west of the one hundredth meridian 
now being carried on by this department. 

Very respectfully, your obedient servant, 

Geo. W. McCkauy, 

Secretary of IVar. 
The Speaker of the Hou^e of liepreMentativca. 




RBPOHT or THK CHIKF OF KXOINEKltf*. ^H 

l^NI'I'iiU STATKS ENUINIiKK OFlflCi:,' 

irxiiiiiii'iii' *i, HcKVKYh West OxE IIuxdrbutk Mkhiuian, 

II' liiiiiiir 111 infill' ilir jiMi'iiiiiiti III' rlir 'l.'|ii>rttm>ut tuMipfntlowisli^ 

ratUtrkitwI'thrHini I !■ t u; II,-. . Ii.ii.i .r n ! i A|-iinipTiiitJaun»ftb* 

Hmtao uf H«|in- '.' . .1 < ximi l,iU won uit4« 

^aaaMeralio i'. >' ' ''' ' i^'' ' imy i'rn>iiM>iiH im-' 

prutttioiiH thnl iLii;ji i< lit : -i':<il i- " 

Tli(>f<iUn\vii>u i.j.|.i-iii- !».. iMiitiMii "I liini-i.iKi;. ill iLrmnlut'lhF Iltli iiMLaul, 

■" ruit«4 SIaIm BurvevB mid (■xplaroliiinn tvi-Kt of tlic intbhuuilrptlimeriftiiui, " 

Uwil. (»«)rB«M. WlrM-1priii.'hnrEc. IHiBt-TO 9a4»,3te' 

''GeiMiitl liiiiii|4nv\> it t 1.1...M r),. -.,1.,!..' 'il* otVccrH. ■i>lilict>. AUil ilebuUdr 

mBufromothi'ii'i'i'juiiii. ir ■ ! . ■! . ■ . ;■• iljdirr*. If tbcKi- wi>rc iwliukd 

tt donbtlesii wiiiilil 1 ,11- i ! 

Uvforriui; in Hmi.-i I.,. 1 '., - , 1 .:: ., 1 ..._! ■-, in'oxiil upwifm. Ir a|ii>cinTa tlial 

tboOm- Hmiilr-'illh M.-n-li.i'. - ;. Ii :■ . ■.[■■ ji i«. Mnrrh f^, IpTt". luirnllaws: 

Frcini Eiigim-iir am>rui>rlAtuii». V)lt8,TTD as 

Aid jvnA sniiiiltoti from Qiinrti!niinBl«ir*a Diiiiortment t8t,34f! BB 

Aid mill «uiipllM IVnin ComtnisMtry if Su1>situi>oe ft, IS H' 



'0 nlninmieMncDt, In iiielnrti- Vtibxviaif 14, 1879.. 



Diffpiviwp 

Thi- ■ifflci'Di pvrfnniiliig pmn«di>nn1 sotvu'ch, thnir sftliirlt* 

to tlir l«t»l rnst iif the »iirv<'\. Th(> "•oldieM" nM Mid tlWHMne'/wlietlier detail 

Utt»DII tiiiH i<"H; -<iniit nnr arn (hc^- divcotad, «XOBpt Mttpocnrilj, front Mutt 

"-" ■■ ' (1 ....i 1,, .1.. ii.it iidil to tbe iifigr(sicn.l« of rraultR. liitt nn llii> Ma- 
li .~.in-f, [iTOve Ibjit I.L.- lobon arc loiidiitli-il in th' 
■ I.- Tlifiri'xiu'u*.- Ims not. rlii'ri'forr. ("■■■■I <x-hl 




11 "(itlm' ilrginrtmeutti." 

It is not ktiowa Uj/ "otiirT iwiiroeii nf HxwDditiirc " to what alluHiou is mode. 

Farther oti (u his nuinrkH upon tliu sulijcrt of Bun-f,vs Jlr. Atkiim states as fatlowa 
<M« RM'ordofthu 19tl) lii«tutil. pbrpBS}; 

"And we nppropniiU'd, I Wlii'vi' it wnn. *l(Mt.000f»r tlie Wheclprmirvpy, bomdntb^ 1 
ImuatHfTtJitiiin t)iAt Ik fumiahHil t<i Lieulpnniit Wbvolm' In- the War Di^patlnicat, irbirti 
■•moiiutH t» OB uiiicli uiont." ' 

The unioiint aotiiallv a]>prnpriatcd niid as uliown iibovc, for tlii' yeiir ciidiug Juiit^lO- 
1Sf9, WHS teO.OOO, inxtpad of 4^100,000. While it. ih iiiipoaiuble to fiiniish the exact: 
anioiiiil |inid fur tninsportatioii HJiice Mnn'h 8,1871*, ita the Held accoiiutH are not yetkH 
at hand, ntill the npiimxiiuale .inionnt paid by the Qnartcmiaster's Dejiartmeiit f<>r 
this piirpofH-, to iueliidi> Janiiuij 31, le!79, is iiot to exceed 984,0011. 

InHleait of $300,000 fov the year in ipiestiuii, m ivonhl hv. inferred, Ili<' sniiniintioN o' 
the appropriation and eost of truunportiitioii is not to exceed *74.(iOil. 

I have the honor to reiinoHt that tlieiiifurtnation .oiitaiiii'd in thin Htiiteiiieni niavt*'' 1 
lorwanled. 

Verv respect full V, voiir ol»'dii-iit winiiil, J 

(iKo. M. Wiii:ki,kii. I 



Aeliiiii f'hief of Eugiui 



n'hinglou, F'l-brnarg 20, 1«9. 
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ludepcmdont of the gretit value to the War Department of eoustautly 
miproviug detailed maps for its current uses, the resulting advantage 
to its officers engaged u]>oii these surveys lies in the experience gained 
with men and affairs, and in studying the terrain >vithin the field of 
vision, from actual measurements m^e of roads, trails, streams, and 
roUirtive elevations, thereby educating that ** coup d^oeil^ so essential to 
the commander in time of war, and which has been considered of great 
imiH)rtanoo in foreign countries, and shouhl not be lost sight of in our 
own. 

ESTIMATES. 

For the pivpaiatioii. uihUt \\w. (lircctiou of the 8ecretarv of War, of reports aii<l maps, 
and such other illust rat ioiLs as may be uecessary in completing the office work ol* 
tlie g4M>graphieal ami topographical survey of the t4?rritory ot the United States 
\Tcst of the 100th meridian, including cost of <'ngraving and printing, thirty thousand 
4loll»rs, to be immediately available. 

To be exjiended somewhat as follows : 

For office expenses, including pav of iissistants $19, 500 00 

ForstoKige ....... 500 00 

For engraving and printing maps and <'harts 8, 000 00 

For preparati<m, engraving, and ]>riuting ]>lates, cuts, photographs, and 

other illustnitious 1,000 00 

For office contingi'iicit'H 1,000 00 

' 30, 000 00 

Itisestimateilthatfor hlling.ga])s in the triangulation and- to|>ograph- 
ical work, thereby admitting of the completion and publication of a 
iium1)cr of atlas-sheets, a like amount will be sufticient. 

FIXAXCIAL 8TATKMEXT. 

Amount exitcndeil from appropriation for the tiscal year ending July 1, 1879. l|48, 4 U 59 
Amount I'emainiug unexpende<l July 1, 1879, from appropriation for con- 
tiuniug the offii*e work of the geographical surveys ot the territory of * 
the United States west of the lOOth meridian for the fiscal vear ending 
June»), 1880 ^. 20,000 00 

Re«i>ectfully submitte<l. 

Geo. M. Wheeler, 
Captain of Engineerft, in charge, 
Hrig. Gen. IL G. Wumiix, 
• Chief of Engineers ^ U, S. A. 



AlTKNDlX A. 

l^Kl'OUT OF I.IKUTKNANT S. E. ULL.MAX, COUPS OK BNGINEBRS, IN CHAKGK OF PARTY 

NO. I UIAH SKCTION, FIELD SEASON OF 1878. 

Washington, D. C, March :U, 1879. 

8iK : 1 have the honor to submit the following report upon the operations of the 
Piirty under uiy charge during the Held season of 1878, together with a brief descrip- 
tion of the country visited and a stat* uient of present condition of office work. 

I left Washington July 19 aid reached Ogden on the 24th. At this point the outfits 
J^p three parties were collected. Indian troubles in Idaho prevented the field work 
'^ni being conducted to the northward from Ogden, as was originally intended. The 
Parties were organized at Ogden and transported by rail to the vicinity of the new 
^''eas selected. The area chosen for the operations of the party under my charge is in 
fttlas-sheet 47a of progress map, and is situated between the parallels of 39^ 50' and 
*0° 40', and the meridians of 120^^ 37' 30" and \22P 00' 00". It lies to the westward of 
^^a contiguous to areas mapped in 1876 and 1877. 
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Chico. a town on tlu* Califoriiiauud Oregon lUvisiuu uf the Central racilic Kailroftd, 
was cbuhcu iih a batM'. of oper.it ionn, and hert' the Bnp])lit« were collected. The party 
as organized conHisted of my Keif, in cliarge, Mr. <rill>crt' Tlionipnon, principal asMiatant 
and topogra]ibor; Mr. .7.8. l*olheninH,aH8iHtant topographer; Mr. Louis Seckles, meteor- 
oIogiHt : Mr. John Biahop, iKlomcter recorder; one imi listed man, two packers, and a cook. 
Before my arrival at Ogdcn, Mr. ThompKon. with a ]iacker and the soldier, had beeo 
sent ont towards Hear hako, for tlie [mrpose of obtaining the data necessary to cum- 
pletc an atlas Nlieet of tb^ pievions season. With the exception of that portion in 
nso by Mr. Thompson, my outfit left Ogden on .July '// by freight. Mr. Thompson, with 
remainder, left on Auguht I. On August '^ everything had reached Chico, and on the i 
morning of the lUh the reni'lezvi>ns camp was left lor tlie tield, the party taking thirty- 
live days' ratioiis. 

The country to Im» mapp*>d la> principally in the Sierra Nevada Mountains, but at 
the sontliwestcrn corner extended a few miles into tht; Sacramento valley. The limit- 
ing line on the >vost. for the grcntnr p(»rti(»n of its length, fell in the fo«>t-hills of the 
Sierras. Chico was a little way outside the an-a. In starting frt»m the rendezvous 
eamn it was my intentit>n to make the complete circuit of the art^a, aucomplishiug a» 
much as pos>iblc troma single line and obtaining a detiuito idea of the country. With 
this intention the party moved along the southeru limit of the sheet until Veachiuj; 
the North Fork of Feather Kiver. At tbi> point the canon of this stream could not be 
cn)8stMl and a loii>r detorir tn the sourii ba«l to bo made. The cros.sing was etiected at 
Oroville, aiul the sti'«>am was asceiuled until the (»riginal lino of travel was reachctl 
and resumed. The ])liysical features of the country caused me to abandon the idea ai 
a reconnaissiuice trip around the entire area. The accompanying topographical sketch 
shows th;i lines of Travel, and from thi^ ctmseciitive nuruLiers of the camp the direction 
of the travel is known. The principal point*i occupi<*d for tupograpical and geodetic 
purposes are also indicated on the sketcli. 

Chici» was revisite*! Septem*)erll for supplies. Metweeu the dates of leaving and 
return to Chico *i*> camps wer«> made and two appn>ximately parallel lines of tratel 
were ru!i, extending from Chico to the eastern limit of the work. The party left 
Chico the second time on September 14, with 20 days* rations, and supplies for 4i' 
days weiH) at same date sent to Prattville by wagon Reference to the sketch wiU 
again show the lines .md direction of travel, the priticipal topographical stations, aud 
the ])laces named. The party reached rrattville on Sept«mlier *20. and made it a baw 
of operatituis from that date until October U\. On October :t, a portion of the party, 
under charge of Mr. Scckles. was left in camp at I'rattville. the remainder operating 
in the dii-ection of Latsi-n's Butte. The small ]tarty at Prattville made hourly readings 
of the barometer from 7 a. m. to li p. m. daily, from the 'kl to the VM\\ of October. 
On October Hi the party left I'nittville ftir the last time, taking the supplies left ar 
that d:ite. Tiie jieneral nioveineiit was tJM'nce t«Hii'eenvilI«*. Tavlorville, and J^usaL- 
ville. 

The suiMf.s^ivi' <:iiMpN ami sM!)si'niwiit movj'iiu'iit?* ol" the party are shnw!i ou \h- 
sketch, and any other ii'iiiarks upon tIhmii are deeiiieil iiiinectrssary. Susauville^^;^ I 
reached ( )ctolicr 'Jli. Camp •»;!. opp(i>itf IJimI I'liitV, was made Novt^mbtu* I Land Cbir" | 
was reached DcciMiibcr .'.. where the party was broken up. The natural and i)liy.««ira. j 
features «)!' tlif section ina«hMt a <lil1icnlt «>:ie ti> examitie with salistaction. Nearl} 
the cut in* surtiwe is roNriiMl willi timber or uiiilerbrush, whirli renders observation ti-: 
lopograpliical pni|>ONr>, fxri'pt from the most prominent ]>oints. v«'ry <lithculf. Tiif 
lack of distinctly markt'd and naki'd points n-mlcred it nc«-cssarv to li\ nii»Mt ol tin 
topo«;raplii(al stat ion.s i»y oltscrvat ion.s from I hem, t he t)b''ervation.s to them l>ciri;; ;ji-iirr- 
ally uncertain. Tlie skeicli is inirmled to convey an i<lea of tin- work »!onc. Tin 
stream'' a I »* pr»'ft\ fully sIio\nii; the hill lines arc measured nn-andenMl r<)atls : wlu-p 
there ;iic d(»ttcd liiH's mi> loails rxisinl. When such lines arc alon<4 tr.ails, it is iinl: 
cated. I'or tin* ii-asDn-, aln-ady ^iv en. much was ma<le to depend np«»n thi* m»Mndt'ii*<i 
lines I'i\eiy line ot this suit wlncli would 'j,\\'t' a reasonable amount of topi»^r.ijib} 
was run. From tin* top«»^rapliical siatious. rln* usual full skt^tches weif made, fh' 
Trian;;nlali<ni was an •■\ii;iisioii of iliat of l-?*". an<l 1>7T. 

TheH' wcir ocri'.piiil for lnp();;ia jtliv ainl loratt'd by olj.sfrvat ions on known poini"' 
.'»«► statii>n>: ciLjhi of tln-sr werj' mi-andcr stations al.s(.». Tlu're were m.idc .'•.li" 
nicandci- .stations. Iroin many of which mon* lU' less extended sketches weic ni.ule 
OiM* thoMs.nid tlircf InmclnMl and twcntN one miles were meamh-red anil '.Mlo traveliil- 
utu m«Mn<ler<Ml. Si-xiant aliitn«le ol»ervatioiis were tak«*n at ir>«'am])s, Ohsei vatinii' 
lor altitude of lili points were made with cist«'rn baromcU'r and l.li':' with ant-nml 
The aneroid.s. rx««-pt upt)n a f<*\\ ixca.sioM'^, wen* com|>ared tii-daily with tin' cistvii: 
The variation of the mM-dlc \va> tlctermincd at 150 points. 

In accomplishiiiix i li«- irsulls In'H* niven. li'- days were occnpl<'d in at.Mual liehi woik. 
Stormy wcatlur «i»la\cd tlic party l'><laNs. and 10 other da_\s wen* «»i('npird in <-am}» 
iranscriliin;^ '"'d .irianLrini; collc<ted data. In a«hlilitm t(»tlie aln»ve, Mr. TlnMnpsoi. 
accomplishi'd '.' da\M' lirhl w (uk and '1 of camp beft»r»* joinin*; the ]>arty at Chico. 

The p.aity was proviiled with the n-^ual allowance of instruments. t«> wit : I sfxt.in; 



S 



fl lA^Jand Stawferd, Jr. 
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nd hori/uii ; 1 iriaugalation instrumoiit— 10 incb,by Stackpole; 2 topographer's trau- 
to — iniuiite iiistrumcnt8; 2 cistern barometers; "2 aneroid barometer8; 2 psychrome- 
sn; I niaxiiniim and minimum thermometer; 2 pocket thermometers. 

In closiDg this portion of the report, it gives me pleasure to certify to the zeal, eu- 
rgy, and fitness of my assistants. Mr. Thompson has accompanied me in the same 
apacity for three successive field seasons. His interest in every detail of the work, 
is nntiring energy, long experience, and familiarity with the work I have each year 
estified to. Whether engaged upon tfiaugnlation, topographical, or meander work, 
believe that he always accomplishes the best results at the least expenditure of time 
nd labor that his means allow. Mr. Polhemus came to the field familiar with the 
aatmments but unacquainted with the kind of work. He acquired with marked 
Apidity a knowledge of the requirements of the work, and his interest and energy 
lade him a most valuable assistant. Owing to the capacity of these two assistants we 
rereoftcn able to have all three of the topographical instruuinnts in operation at once, 
nd very frequently indeed two of them were being used. Tbe party was thus able to 
ccomplish far more than the addition of a single assistant would seem to implv. 
f r. Seckles, in addition to the.ordinary duties of the meteorolo;;i8t, kept the aneroid 
Jid odometer record. He was faithful, conscientious, and intelligent in the perform- 
.nee of his work, and the full value of his services were not appreciated until his 
rork came to be reduced. 

The c<nintr3' embraced in the sketch lies principally in the Sierra Nevada Moun- 
ains. The true sununit line of the mountains is shown, as also the terminating line 
if tbe western foot-bills. The distinctly niarke<l eastern wall of the mountains dis- 
ip]tf ars at Thompson's Peak, near Susan ville. The range is broken into numerous cones 
kod confusing spurs. The northwest section was once the seat of intense volcanic 
MStioD, and is dotted with ancient cratera — the most marked being that of Lassen's 
lutte, which has an altitude of 10,400 feet, and stands 1,000 feet above any point 
vithin 7.5 miles. From the bordering lines of the f«ot hills in the Sacramento 
''alley long spurs of even crade extend to the northeast. The highest points of these 
l^msform a line called the \yestern summit. This line, so far as our work is con- 
ierned, culminates at Lassen's' Butte. South of this point the western summit line is 
^ortnous, its general direction being a little east of south. Between the two summit 
'ines are situated several small valleys, the most important of which are the Big Mead- 
ows, Indian Valley, American Valley, Mountain Meadows, Butt Valley, Deer Creek 
Keadows, Battle Creek Meadows. The little town of Prattville is at the southern end 
oi Big Meadows. There are several stores and a hotel at this place. It is largely 
^ited in summer by the residents from Sacramento Valley, and aftbrds a delightful 
change from the oppressive heat of that valley. The extent of the valley is approx- 
imately outlined on the sketch by the loop formed by the roads from Prattville around 
by oami>B 35-48 and back. Taylorville is the settlement of Indian Valley, and is at its 
BOQtherii x>oint. The loop of roads from the village to camps 44-43 and return shows 
the extent of the valley. Quincy, the county seat of Plumtis County, is situated in 
Ameiican Valley. This valley is much smaller than the other two mentioned. The 
Hoontain Meadows are north of Greenville, and are completely outlined by the line of 
travel starting from camp 4Sa and return. Camps 41 and 18 mark the southern end of 
B small valley called Butt Valley. It extends 5 or (> miles np the creek there indi- 
cated and varies one-fourth to a mile in width. An open area extending a couple of 
iDiles on either side of Longville is called Humbug Valley. Deer Creek and Battle 
Creek Meadows are situated near the heads of those creeks. Camp 21) is at the npper 
Bod of the first-named, and camp 58 the lower end of the second. 

In tbe Big Meadows, Indian, and American Valleys the cereals and different kinds 
jf vegetables are successfully grown and some fruit. Butt and Humbug Valleys and 
the Mountain Meadows have permanent occupants, who succeed in growing a few 
regetables, bnt who mainly depend upon their cattle ranches. All the valleys named 
mpport herds of cattle in summer and yield quantities of hay for their sustenance in 
irinter. The waters from these mountain basins pass by deep and picturesque cafions 
;otbe Sacramento Valley. Along the conrses of these streams, al>ove the scorching 
leat of the Sacramento Valley and below the mountain snows, are situated seversil 
ich and prosperous farms. For the greater portion of their lengths these canons are 
itrren and desolate, and will forever remain so. Tbe natural scenery of the region, 
specially around Lassen's Butte, is seldom surpassed. From this lofty cone the waters 
low in every direction. On its south side, at an altitui)e of about 7,000 feet, is situ- 
ted a beautifully clear lake. From this lake, by an almost precipitous fall, the water 
escends for 1,000 feet. Rushing on in its down ward course, it passes through a region 
f hot springs. The whole surface of the ground in tbe vicinity of these springs is 
'ami. The cold water from above, reaching these heated points, is partially converted 
tto (fteam, which in its efforts to escape sustains an almost continuous column of wa- 
T in tbe air. In some places the generated steam is rccondensed without reaching th« 
irface, so that beneath the surface appear innumerable little jets in continual actir- 



212 KKiMurr ok rin: ciiiKF of engineers. 

it,v. Till' t Millie rat 11 10 uf tlu; Mivam bo.foie reacliiu^ tluH calilntn 'm TA' : ai'r^ir paH!^ 
iiijC (hroiigh it Ih i<y . 

The view fntiii this point is particninrly fiiu^ iU\ either siiU' tlie lava-eapped ndgtf 
liMMi]! l,r>00 IVet. uihI to the north LiiKsen's lintte oxte.mls upward 'J/XNi feet uiore. 
Many other vents existed thron<;h which vaporized 1i<Hlie.s made their encape. Some 
arc still feelilv active, and far np the eafioii sides are seen, in variegated colors, th« 
effect ot tlie heat npon the vidcanio rocks. Kioni the springs tliere eontiniially ariiMi 
a dense lolnnni of tine white steam, which contrasts lieAutifiilly with th« dark ^reen 
pines, tin; bi-i<;ht eartli, and sonihre-colored rocks, rmui this point the stream. Mill 
Creek, con t in ues tot he sonth ward for six miles and then turns to the westward andpawM 
to tlie Siieramento Throii;^h a ^rand ranon, reported to be impassable. On a line nearlv 
<liie east friiin the s])rin;;s Just mentitaied are situated several such sprint's, the near- 
est batfrh bein^ upon the surface of the eastern wall of the canon, about l,r>iiUfeer 
alM)v'e. Still farther to the east, and in the canon uf Warner Creek, is a iargc nninber 
i)f thcM) springs. More to the east, and in the same line, is a hot lake, heaicid by the 
escaping steam which is {generated under pressure at lower depths. 

The most easterly of these springs is Just north of Willow Lake on the sket^L. 
between camps 'M and '\'2. This is situated at the head of a small gulch. A cir* 
cular basin ot about I.'i feet diameter receives the percolating; waters from the sur- 
rounding sides. I'nder this basin superheated steam is generated, which, cscapiog. 
kee]>s the water in continual agitatiiui. At the time of our visit the water at oDr 
poiut was thrown to the height of ,'> feet, the entile baniu being at the boiling tenlpe^ 
ature. From all accounts, tiie action is cimtinually growing less energetic. At tiloi 
these springs the action in decomposing the snrrounding rocks is seen; some of them, 
from the continual agitation of the waters wearing away the sumuinding .sides, have 
reached a ropy consistency. After reaching tliis state, whenever the uplifted wates^ 
fall Is'vond the basin the suspendetl mati.»rial is agaiti deposited. so that around Dianj 
of the springs little eraters are built up. 

LaHseii's Hutte is the ccnt4r of this disturbed region, and. owing to its separation 
froui other 'high points, is very prominent. It is easily ascended by the southeast spur. 
The party visited it on the (Sth of October. A more litting day couM not have beea 
ehosc>n. It was immediately sub8et|uent to a storm, and the atmosphere wasclearaiid 
still. Mount Pitt on the mu'th and Mount Uow on the south could be disttuctly seen. 
Mount Shasta, though 7(( miles away, did in>t appear half that distance. The mead- 
ows and flats of the mountain region ami the Sacrament^t Valley were all oi>en to in- 
spection. Their famished vegetation lent at the distance a pleasing effect to the viev. 
The ]u»int is itself an extinct crater, and from it many others were seen. One of these, 
the most rerent, is worthy i>f mentitMi.and is shown in thf sketch. The cone is a per- 
tci'i specirneii. It i> abniit lT.'» tVet high, and is ci)in|K>s«'il i»t black, granular cindors. 
'I'hc sldprs .lie \ ciy >tii]i :ili(tMi 4') - ainlthi' ;is«u iii iliriiriilr. I'pDii an i viii^ ;il lli'^ 
uppi-r I ill! t ill- iiiU 1 i<ir i>. >. in lo consist of a d«ml»lc liiniicl. Tli*' lar:ii'i luniicl cxtcini* 
about o" li-* I (l«t\vii\N aiil .ivil ihi-ii ;i ^»-« oiid i iiii i-\i^{s. wjiii-li i«» tlic b.isc nf t|i,. »iui;illH 
fimricl, 'riii> liniiiil i>. .I'.jnii' 1''" li'''l lU-i-p .nnl to tlic cvi- '- . niiiict rical. 

At t Im- hnlll ll imilll ««l I 111' I MrlimliTCMi-c nT I Im' l».is«* ol t 111' v'oiir 1 hen* f\i>«|s I soli •■: 

an-iicd opi-iiiiiii. «li>|»l:i.\ iii^ tin- Mack l;i\ a wliuli iimlt rlii'> t he ciiulcrs. rr«»in tbi* 
point I in- 1 i^id cm \ .•> ill i !>! ;;iv.i sT ill vli-iw i li ^ iliii'ct inn ol tin' Ilow. which \v;js iii»' 
tn the >outii and iheii ill ;iie «-;isT. i'|n- extiiif ot tlu'll'iw isalnMit thiec-lDiirilj- ol ;i 
mile \Ni(|i' jiiil niie .iijil n' i li:ilt Miilc". I'Hi;;. Tin- licld is lit iii<l<>sci iltable riHiijIiiir-v 
The lioW tel lilil.alo i:- ;iii ;il'lllii: Wall aliinit I'l" Iccf hi>:li. 'I'lie whnle ma-- > *• 

i(Hi;:li. lii«iUe!i. |iii.-\ii: ii\ i;i\i:i.'s. apliiteil i>y linlilile-liU«* pvit nlieianccs, tli:it i: !'0 
rdiiie.-n lu'ant il 111 ami _:!■ I'l-: ii"iii it-iif!er «li >'>|;it imi. All t he ea'«tcru side «il' iln' la\;' 

lliiW i> liiilijiieil 1)\ ;» \;iUi. wl.iril •■\i'iel|il> e\i-.|(il liCli'U' t he nllt bu I •^t. l! i- «livi(if». 
lie.iily ill I\\i» I'V llic :.i\a. I ,i»iil<;i)«;^^ tiom 1 he jnnnl upon \Nliich the sketeji wji- lili'l'" 
I lii- wliiilr piit iii< i" iiii.i!a;l\ Inn-. In iln* loic^ruiiiMl "■>. 1 lie- com' of « imh i <. a j^' '" 
leei liiisinin: tin- .i\.i Mom t >|iuail-. in !»U;i!< ili -ulat .iim aioiunl its ba>c : tliedirf 
Mile u ali'i- o| llii ial-.i- :u.i)x- ;i lii.i.l.-i ;Mtiiiml ilw l:iva: tlie'i thcmaii\ shade- -j 
Ufeen Imm I ih- i';i»ii ■■ i ,i • n -id«"- lu'vnnd cumiilcle the «»:raM.;'* ami wcinl pie'iiie. pi;v' 
I rei-s .lie si ll I -.t;il'ilin'4 \, il" I.i'm. 'A : I'll hl<d»;lh!\ «i'.i\ iiil.hed ihematte! I'iet'I'Jl! 
tioli. 

Ai I h'- .-li'. I !i 'A i-^iei I. 1 1.1 ^e III 1 -.c iunc .li'' a n'i:iiln-i "I :2 !• »'•'■; 1 ai eiimiet inuai v ma— '" 

.1 >^iil I i<I Noi'Mllie I 111 ii! . •>! .i ■i:il !». i 'i i sjinii-i- enlnr. e- i)l 5 .» '. ni ! 4 \\ hit'' 'iMar' /like iiyr' 
laU. |ii'i'i:ili \ .•iii;ii' iiiii ni ''■■il.- \ |i -.v h >■' liii'^'ie^ 'I'Vi- !■• iml l-Mif iti the i;;"..- 
within ! he p.i-1 ien \eii-. '»■!" '• *'.•■ i-iii ;n.i !\ i>li^ii\.!' ■iif^i :iii- •"i-il-iuki d. .'.:■■' 
.1 |i|i''.ll •'. |iei|irl 1\ li.ii 1 .'1. 

rill- I M lie h'-i I- i I.' '■.' ■■■'■■.'■• ■■ !i ) ■ !■• -fi! . Im! 1 ',. .;■:■• -1' ■! n:.;;: \ • T l.'« -^ ,1' .''■■i' 
I l:il !■ !'!-"■•: • ; .■■!:(■ I ■ ■•11! ! "1 ; I.I I . ' ■». ;i:-.i ;ni.l I. -i ■ ••, .11 .i ; he n itfr ■• :r -• \ • • •• 

i:'i;:' : ■ . •. '■ ' .<\ i' -. ■ ."■•:'•.. ! i. ''..•!. > ■:■'■■■ ^ =>'." i;« m i !:•* ■^ 1 !■;-:. •■. 

I If' ;:< ' ; ..■■ . 1 ■. : . . .'■•;'',.' v". • I'l ■ -. I ■ 1 : * . ' •■ i 1 ■ ; m 1 1 k- ■ . 1 r- .':! ■■!.' 

I ■ i ' I i I ■ ■ I . i • I . I %\ ■ i ■ • ". ■ ' ■. i 1 •■.■•:■■••■■.. . 1 . .1 ; ■ ■ I ■ ■ • . : i] ' ' , \ • ' 1 ^ • . ;| •, ■, 
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oantain valleys to the south. The valleys, tlat^i, lower canons, and foot-hills of this 
»ction afford good grazing ; the greater portion of the mountain region and upper foot- 
ills are timbered or covered with chapparal, and grass is scarce. Cattle and sheep 
re driven here from the Sacramento Valley during summer, and the entire area is 
»8ted to its utmost limits to support them. 

The vegetation of this region has beeu twice described in survey- reports — tirst in 
le survey for a Pacific railroad in 1H54, and later, in the geological survey of California. 
he valuable timbers are the diilereut varieties of pine. Near the head-waters of 
hico, Antelope, and the northern tributaries of Battle Creek are situated numerous 
fcW-uriUs. It would be ditHcult to find a region better suited to the production of 
iiuber. Its transportation is, however, attended with much diHiculty. It is carried 
> the valley both by flumes and wagons. The coiiHtruction and repair of flumes make 
lem very expensive, and transportation by wagon is diflicnlt and tedious, owing ta 
>agh roads and steep gradients. Some of the flumes aits thirty miles long and io 
lany jilaces have to be supported by bxpeuhive trestle-work. 

The general geological features of the section may be briefly stated. From Lassen'^' 
otte as a center, a vast sheet of lava has flowed in every direction. It covered nearly 
li tJie western slopes of the Sierras, extending (as far down as Red Bluft*) to the Sac- 
imeuto River. South of this point the 1 . ^a did not reach to the river. The sonth- 
m point of this sheet is ut^ar Oroville. lf> the east the lava extended to Sosauville. 
he limit of the flow from this point is made by a line (on sketch) passing throogh 
UDps 48, 4Suj -iSby 'M^ 42, 28, 27, H», 21, :{, and (>. Before the western slopes of the 
ierras were covered by lava there w >*> deposited a layer of conglomerate composed of 
asments of metaraorphic rocks. In . nv r' '^s this conglomerate is now exposed, 
ad a fact which at once strikes the attent at at the lime tlie conglomerate wa» 

»Tiued the gradients must have beeu very uitioi t from the present. The size of the 
latrix stones is such as to show that with the present slope t-hey could not have been 
rooght into position by present causes. In some places— as between Butte and Cbico 
reeks — the lava has not covered the conglomerate, and the se<limentary deposits are 
)en in several layers Beneath the conglomerate, Tertiary and Cretaceons beds were 
cposed in some of the canons. Granite appears along a line from camp 5 to 6, and 
rom camp 9, along a line, to Greenville. It also appears in the vicinity of camp 45 
nd is exposed in a narrow belt from that point to the southeast. 

South of Greenville there is a quartz mine in operation, which I visited. The super- 
itendent was unwilling to give auy iuformatiou in regard to the mine, but referred 
le to the owners in San Francisco. There is another mine in the same vicinity in 
peration, but it was not visited. Copper and iron ores wei'e seen in the vicinity of 
amp 45, and prospecting is carried on in the granite ledges extending from that point 
loDg the line above indicated. Hydraulic mining and prospecting nave been exten- 
ively attempted between camps 5 and 6. Sedimentary rocks of tne Pliocene period 
lake up the remainder of the exposure of the section embraced in the sketch. Aronnd 
•assen's Butte the evidences of glacial action are ver>' distinct and beautifcl. To the 
orth and east of the butte the lava covering is continuous. The more recent flows 
an be easily distinguished from the older. In one place along the old emigrant road, 
orth of Lassen^s Butte, the lava crust has broken in, exposing an immense arched 
avem. It would seem that the upper surface had cooled while the interior was still 
quid. This liquid subsequently flowing out left the opening. Far down on the 
'estern slopes of the mountains are situated several extinct craters. The lava-fields 
X)m Oroville to the north are principally hard basaltic lava with occasional layers of 
shes and scoria*. Lassen's Butte is a magnificent mass of trachytic Mhris with pro- 
acting ledges of the same. It was once a crater. Rhyolite is found at the south and 
letern base of the butte, which at a distance closely resembles gneiss. 

It is well known that it seldom rains in this section between May and November. 
t the time the party left Chico, August H, the Sacramento Valley was oppressively 
'arm, parched, dusty, and disagreeable. The day temperature frequently exceeded 
)0o, while the night temperature was 30° to 40^ less. The daily range in the valley 
as not so great as in the mountains, though the dail^' maximum and nightly miu- 
Hum of the valley were both greater. The valley of the Sacramento, as viewed from 
le mountains between August and December, is generally enveloped in haze. This 
aze is so much thicker in the valley than above that it is outlined like a wall both 
orizontally and vertically. It was a source of mnch trouble in topographical and 
eodetic observations. The obstructions to the work from this cause, from the timber, 
Qd from the long, deep cafions, made the area difficult to map with accuracy. 

The accompanying sketch is intended to render intelligible the movements of the 
ftrty, and give an approximate idea of the labor bestowed in the work. I am in- 
©bted to Mr. Thompson for the topographical sketch, as well as the drawing of vol- 
anic cone herewith. 

In conclusion, I would refer to the obliging kindness of General H. B. Davidson, 
•gent of the Central Pacific Railroad at Chico. His disposition to assist the party 
l^eatly facilitated our preparations, and saved me great personal annoyance. 
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After reacliing Cbicn, on Decouiber 5, the party was disbanded. The material and 
auimals were taken to Sacramento. I was detained at this place until the 18th of 
December, in connection with the disbandment of the parties of LientenautH Macomb, 
Youn^ and Ludlow. On the 20th I arriv'^ed at Ogden, at whioli point I remained ei^ht 
days, nnder your instrnctiona, for the purpose of starting a field ofTice at this poiot. 
On tho*i"''th I left O^^dcn for Washington, and arrived here on the 2d of January. 

OFl'Il'K-WOItK. 

Upon arriving at tlie ollice I was directed to superintend the reductions of geodetic, 
topographical, and hypsometric observations. As usual, tlie amount of work in these 
reductiouH has been very great. In the geodetic branch Mr. Miles Rock is the fint 
assistant. At the time of my arrival he liad the work uell under way. Ho has pne- 
tically bad charge of its execution since, seldom receiving any advice from me except 
as 1o order of setinence. He has selected and arranged the figures for adjustment 
and been employed ])rincipally upon the computAtions for adjustment. His thor- 
oughness, great care, and perfect system are all that could be desired in such work. 
For the management of this branch of the work he deserves and should receive the 

Jirincipal credit. In this branch the other assistants have l>een Mr. .1. S. Polhemos, 
dr. C. J. Kintner, and Mr. William Hoftinau. Mr. Polhemus commenced the woik 
upon his return from the Held, and has been continuously engaged upon it since, having 
had experience in every step, from the adjusting of angles to the final compntation <n 
]>oBitions. He has been very regular in attendance, careful and systematic, and per 
fectly satisfactory as an assistant. Mr. Kintner was employed temporarily, and wv 
engaged in the adjustment of figures and subsequent computations. He brought his 
previous experience to and displayed his usual rapidity in the work and greatly facili- 
tated the reductions. Mr. HotVman's services were secured about the middle of Jan- 
uary and retained since. He has taken part in every step of the reductions, from tiie 
station adjustment to the determination of the final position, and his work has bean 
satisfactory. Dr. A. Einhorn was also employed a few days in this branch of the worii. 
In the meteorological branch Mr. F. M. Lee and Mr. F. W*. Floyd and Mr. John HaaiOD 
have been the only assistants. Mr. Hasson was employed only temporarily. Mr. Lee 
has been engaged entirely in the arrangement and computation of observations from 
the cistern barometer, and Mr. Floyd entirely in the computation of aneroid profiles. 
These gentlemen are neat, careful, and conscientious in their work, and it is sufficient 
commendation to call attention to the results as below stated. 

In the geodetic branch at the time of writing (April 15) there have been computed 
the positions of 4(> primary triangnlation stations, 'M) secondary triangnlation stations. 
;>1 noHs-sij^ht stilt ions, 1*20 tlin'c-point stations. In the meteorological dopartinenT 
there have Ixten computed HK". altitudeH from cistern b.inimettT observations. r).4i:» 
from aneroid ol)s«nvations. 
N'erv resj>ect fully. 

.S. K. TlI.LMAN, 

/V/n/ I.auUnout Cnrjts nf' lutfiint'orx, I'. S. A. 

Capt. (iKOKCiK M. WJIKKI.KH. 

Corp'i of I'^niiinrcrHf in f'h<irt/i'. 



Al'l'KNDIX r>. 

j'.MroiM or i.iKi iKNANr r. nn . .svmoxs, rcuii's <»r k.\oinki:i:>, in chakck of pautT 

No. 1. <AI-IFOKNIA M'.CTION. SKASON OF l^iT^. 

rNiiKi) Si'ATKS Kn<jini:i:i: (.>ffi('K ani> OnMciiVAH.nn. 

(h/drn, i lull, Manh 'M, 1-Ti». 

SiK : I liave I lie lionnr to Milmiit tln' following execuiive ami (h'scriptive re[K>rt oi 
the <»i»erati(»ns of the |»arty iiiul«>r my char;^e during tlu? liehl seasi)n of IH7>. 

I aiiiviMl at Carson (.'it\, Nev., on the I'Jth day oi .hily, iuhUt orders to ort;aniz«' 
there for the liehl two topo^raphieal ]>ar(iesand one «;eoIoMi{al jjarty. Owin;; to delay.'* 
ill foiw.-inlinj; siipjdies and as-^istaiits from tlie east, it was n(»t until the )i\H\\ day ol 
.Inly that 1 \vasal)le to h-ase K'em> with men and instruments to rei:de/vous at Cani\' 
r»idw«'ll, where I arrived August 1. Au.i;u>t 1. our .stores anivdl. and on the 7th. 
everything luring in shape, we started for our summer eami>aigu with tlu^ foUowiut: 
jhTNtminl and out lit : Lieut. 'riuMnas W. Symons, Corps of ICngineeis, e\<'eulivo ollicei 
and lield astronounrr; Charles 1*. Kahler, topographer : Thonms W. (ioad, nieteorui- 
ogist and a.ssistaut topogiajther : II. W. llenshaw. naturalist : Kiehard Titohor. odoni- 
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ber reoordei'; FreDch, Sayres, CoIHds, and Barrett, packers ; andWillson and Hen- 
erson, cooks. 

Oar transportation consisted of 11 riding mnles, 16 pack-mnles, 7 extra mnles, and 

bell-mare and colt. A fall set of the instruments, books, &o., necessary for our 
'ork was furnished. Onr instrument for taking azimuths was, however, too old and 
rom to he reliable for that purpose. It was my intention, if possihle, to carry a sys- 
sm of trian^nlation across from the mountains occupied in 1877 by my party, in the 
icinity of Surprise and Warner Valleys, in a northwesterly direction, to the high 
eaks of the Cascades. This I found to be entirely impossible in the time at my dis- 
oeal, owin^ to the dense haze which prevailed almost uninterruptedly from the time 
f leaving Bidwell until we reached the vicinity of Mount Jefferson, in the fall. 

The people of the country inform me that it is generally very hazy during the sum- 
ler in Oregon, but that for some reason it was much more so this summer than ordi- 
urilv. This haze must be attributed mainly to the fires in the woods and swamps, of 
hicQ great numbers came under my personal observation, and these formed but « 
Dall part of the existing ones. Besides those which occur from unexplained causes, 
reat numbers of these nres are built by the Indians for the purpose of driving game 
ito places convenient for their slaughter. They also burn off the marshes in the lat- 
ir part of the summer, that a more tender and untriMous grass may grow for their 
^nies. The haze is also very largely attributable to the impalpable dust which rises 
om the desert. The winds grind the dry, cinder-like vegetation of the great arid 
laina and monn tains to atomic fineness, and then, carrying it aloft, it mingles with 
le smoke and forms the impenetrable clouds which so senously impede the work of 
le surveyor. 

Our first station after leaving Camp Bidwell was Sugar Loaf Mountain, a triangnla- 
on station of the previous year. Leaving this wo went around to old Camp Warner, 
3d then moved to the north. On Rabbit Creek we found a deserted cabin, and quite 
large number of cattle and horees which had undoubtedly been deserted by the owners 
)r fear of the Indians who had devastated portions of Warner Valley, only a short 
istance away. 

Bidding adien to Rabbit Creek and its myriads of little scampering inhabitants from 
'htch it takes its name, we crossed a range of hills where bunch grass and springs 
)a1d furnish food and drink for many cattle, and then on to the north across the great 
rid rocky plat«an lying to the east of Abort Lake. So rocky and barren is this great 
latean that not a living thing was seen during our journey across it. In the distanco- 
'e could see the outlin^ mass of a mountain, which guided us and which I wished to 
3capy if the haze should diminish sufficiently. Arriving near it toward nightfall we 
mad ont in search for water, but the hillsides and ravines, so far as we conld find, 
'ere as innocent of water as are the mountains of the moon. After traveling some time 
Ito the night, we found a place where a little water conld be dipped up from about 
le roots of the tules, and here we ma<le camp and passed a night made bideons by the 
ites and songs of myriads of mosquitoes, the wailing cries of the coyotes, and the 
/ifling atmosphere. 

As early as possible in the morning we moved ont to the westward, and after travel- 
ig several miles found a beautiful spring in the northwestern part of the valley, where 
ten and animals slaked their raging thirst, and then keeping on to the westward over 

rolling sage-brush country utterly desolate and waterless, we at last, at nine o'clock 
i the evening, reached Chowaucau marsh and camped on the banks of the Chewaucan 
reek. 

This marsh or valley is divided into two parts very similar, and separated by an in- 
^rvening range of hills, except at the low place where the stream breaks throngb. 
hey are both low and marshy, and overflowed in the spring, and while a small pro- 
ortion has been reclaimcJd, by far the larger part is stilt a tule and marsh grass flat, 
iroishing a good winter range for cattle that live on the hills in the summer. The 
'hewaucan flows through these two divisions, not as a stream, bnt by being dissem- 
aated through them to form the marsh, and then leaving as a creek to flow into the 
onth end of Abert Lake, which is its sink. Some ranches have been taken up and 
forked where there are streams coming down from the monntainn and about the upper 
Qd of the northern marsh. I cannot bnt think that there is a very prosperous future 
or this valley when capital and enterprise are fonnd to make the necessary Improve- 
Bsnts for reclaiming the entire valley, which can be done by turning the stream and 
orming an irrigating ditch of it along the base of the mountains which constitute the 
western boundary of the valley. This would drain the swamps and furnish water for 
rrigating the reclaimed and the now arid and waste land between the swamps and the 
loan tains. 

The creek discharged when we were there in the dry season, in the middle of August^ 
bont 26 cubic feet of water per second, an ample sufficiency for every purpose. It 
BM in the mountains to the west, is full of the finest trout, and about it-s sources 
lonsands of cattle find abundant summer range. Timber is plenty and within easy 
itance, and a saw-mill is in operation on the divide between this valley and Qoose 
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Lulff. Any one viHitiiig this valley in a few years will, I believe, find it inbabitot] 
liy uiHiiy hiiii«lre(lM uf people. 

Leaving C'bewaiicau we pruceedeil to tbe north over a low barren divide into Siimner 
Lake Vallry, and kept on up the wentern side of the valley to Foster's raneb. This 
lake is <if biitrr alkaline water, entirely unlit for une except as a ^ooKcand duck poud. 
It is, I lu'lieve, strongly iuiiiref>nalcd with borax, but am unable to say, as tbe water 
onllfctiMl has not been analyzed. Most of the fertile patches alon^r the lake are takea 
up Hiid under cultivation. I am informed that the climate in this valley is mneh niiltler 
in winti-r than it is in any of the neiKhlMM'iu^ valleys, and can well understand why 
it hhould be so, for nil the Wfsi nhore of the lake, which is the only part inbabite<1, is 
ftlint in on thiec sides by the almost perpendicular clitls of the Rim-rock Mountains 
and cnnj^tMjui'ntly none, or at least very few, of the ehilliu)^ winds of winter can reach 
it. while the lake on the east acts as a great heat res(*rvoir. 

As it continued uninterruptedly hazy, I ^ave up all attempts to carry any trianj^n- 
lation across to the Cascades, and, leaving Foster's, struck out forKlamatb by crobsin); 
the Rim-rocks by the old Fr^tmont Pass, and moving westward thrungb the tiiuber 
until the Sykan Marsh was i-eached. This, at the time we visited it, appeai*ed a level 
.meadow about fifteen miles long and ten miles broad, covered with splendid gnu«. 
A line stream llows through the valley, with its banks bordered with tall willows aud 
its waters enriched with great n umbel's of large brook-trout, of which several were 
caught, weighing from four to hix pounds cRch. I was subsequently infonned that 
tlic whole ]»lace is lloudcd in the spring and remains covered with water until JnuK 
Tbe water lias for its outlet the north fork id' the Sprague River, and in the years put 
Lasso duninied up the outlet at the southern end of the valley by alluvial accumula- 
tions that at high-water in the spring the overllow is caused. The remedy is easy and 
unfpK^stionable, by which the wlude place<may be reclaimed. It is the same action 
that has taken jdace in Goose Lake, whereby' its outlet into Pitt River has been de- 
stroy<Ml. This valley lies partly in the Klamath Indian Reservation, but the IndiaDfl 
seem to make no use of it at- present. 

Leaving, now, the southern end of this pretty valley, we proceeded to the south* 
westwa4«il. in the direction of Fort Klamath. Oiit way lay through tbe unbroken for- 
ests of pine, tamarack, cedar, and spruce; the soil of volcanic sand and ashes 8(»liKbt j 
that at ea<'h step our mules sank into it alHtve the fetlock joints. Every now and ' 
then a tiact wouhl be encountered whii:h hatl been swept over by lire and hurricane, 
covering the ground with a network of charivd and dead trunks, making pro);re$s 
doubly dillirult and ttdions. X«> grass and no water exists in these sterile wasteBex- 
cept little wi<lely scattend imtclics and springs, and it was with great joy, after Iwing 
lor s«'veral ilMys in these woiuls, that from the summit of a divide we came in sight of 
the (':'..M juto, .md knew that fnv tlie jneM-nt our weary ploddi!)g through thedeopaud 
iiiilnMhlni .saiwl wa> iiearlv nvt-r. 

Sonii \M' (anu' to the olil <)ng«»n Central Miiitan Road. an<l continiuMl on tlowti "t 
MJitil \vi' raii.r t • tin* .SjnituMc- JiivrT, tb«in.e «l(t\\n llii'^ n<'l>!e livi-raiiil acn-s'^ it^ tii- 
;it:ny. tin- \N'::liaii.-oi: l»i\ir, tu i'nit Khimaili. \u<\\i tlie S]»iai;iic and Willian."^'':' 
Jiiveis l:av«- «<iij.si>.lt lahlf liottoiii Ijiiid-', uliifh ale \ut\y ^iciii;^ tt> wasti*. for tlio Iiiil:«i:.' 
Irrd Inn Itw p<Mii«s on tln-ni :n.d ciiiiiNaTr iuit ai; iniliiitf.siinjil p(»rTion ot tliex'i- 
I'htwin;; oviM" pehiM \ , irclvv. aiid .^andy luin«.n'^. ::iiil with l»aiiks imnhnti hy ^iv:i' 
pine iiaiiiiiNni lK'-ivi:-i?il:a!iit«Ml L(ti f oi.\n oim! iintrni'.s, uiii M iiu-ailow law n** or \v; ■!■'"'• 
fliiiiij'*'. tin- *'tu;>(n> t>1" ilii^ \iiiir.t\ an- 1 lie Uio^.i lu«aiililiil in tin- woild. Nitt!!.:-' 
riiiilc 1»»' iiinir ]iun* aiid rl» .11" tliaii ilie waU'iMiiJ" the Sjiia;j:n«- and AVilliani'^iMi Kivn^. 
and I«ii! , W ooii, Aniiir. ai:*' i !,»• nj In r en« k«. al-i.iir I'ui t Kianiath. All {li»' >tn;i;:> 
aif >to< k«Ml v^ it h ti-^li. !i;i'a line « l.-f to !■«* [isiiml in .sncji alMindaiice and quality. Tr"'''* 
(.i linTii tiin-e To /ilter'i pounds an«l sonu'tinn s laiu:«T an? takt-ri in thesf stieani;*. 

At I'tMl ]\l;ini:itii l!i<' «»::ttir \n a.i ilixidt-d. aid Lii iitt-iiant \\'h«e]rr and hi«< [>ai't\ ^i 
Mil noilliNN.iid ai«M;ji the l>asr nl" ti:e Ca^cadi' MounialiiN ti» the C'uluiidHa KixtT, wl.i- 
1 with liNe nii-n \\ j'Ut .'«outli to Mmuit I'ili, ti ii.ci' uonh to t lie (..'oiuml-ia. oit aj'v::.- 
.{>, \ \\{i.\ the liij:.li )■« aK- ol I iu- ( ■a>e.'oIrN. (iniji; around 1»\ Sprint; ( 'leek. I'liii-fii 
iJay, the Diud Ii.oi.iij K« ad, and i.'ai.tlic ria '1 laii. we laniped at I'tuir Milt- Laki. ;i' • 
I lir i.ixf "lay >tai t«<l to niaU«- t !.«• a.^Mi-nt ol lln* )«» ak. inti'Uilin^:, il' po>>i!»ie. ti» no n;: ;• 
hy tin- ioiii; ritl;i«' w !iieli jiith to tin- south. 

AlH-i s|M-ndiii»; n.'»st ol tin- da\ in piekin*;- oui way tljion^li tlie lahyrinlli of t.ilKi- 
timl'ii and 1m d- ol ivi<k. w t- w<:'' "onijtjtril;, slopjird l»y i^ifat lakes ol lava how Itii'i" 
K.-Hiss whicli \\fc«".i;d no: j:o wiili nni- aniinal.". W'r irluinetl to oaiu]), and altrr "i.< 
more da\ >pent in Namls i-in-i avc-rin;; to luneliate tia- in:i/e,<tn tin- thinl day w^•^l'.i• 
« » I <:« «1 in t iiroMii;,' the | ••ak. ta]:ii:;; i\.v anini::!- !<■ w ill. in ahout .'■■•h* li-el of the t"V- 
whrir w»' raUijM'd ana r^ i< iks •><) tliirk that w«' (niild Tiol Inul a plac*' to attain a i'^'..!- 
toiral)le po.Nii ion. 

The ni'Xt <lay wt- o*. ciijiiiMl the [»iak,anil took >uch oh-nv ations as the sinoky iiatuu 
• )! the atnio>]diere woiiUl allow. 

Mount I'itt, or Wal-uin-^rn-yein ( Kogne Ivivi^r Mountain ), as tin* Indians i-all ii, Iroi'. 
1 lie fact that it is the hij^hc.st suniinil about the headwaters of Kogiie Ki\er and it* 
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ribataries, is the moRt BoatherD peak of the Cascades and a very beantifnily shaped 
one-like strooture of volcanic rook. Wherever the slopes are not too great and it is a 
ittle sheltered, the moantain is covered aboat the snmmit trith ^reat and thick masnes 
t snow. The ascent is extremely difficult and perilons, owins; t^ the f^reatrock slides 
rhich it is necessary t.o cross and sometimes to climb. From the snmmit the view is 
ery grand and extensive. To the north the snowy range of the Cascades, shar|> and 
Aggeu, extends nntil lost in the distance. It is flanked on both the east and west by 
mnaerons ontlying spurs and foot-hill ranges. To the sonth the various mountain 
Auges of Northern California are seen in wiid confnsion ; while towering high above 
ill, Mount Shasta shows itself clear and white. To the west we overlook the fertile 
'alleys of the Rogue River headwatbr streams, with their intervening monutaius and 
hriving towns, while to the east the main features of the landscape are the Klamath 
akes and marshes and hills of no great height. Woods are all around us as far as the 
lye can reach, covering every hill, bordering every lake and meadow — woods of yel- 
ow, black, and sugar pine, of tamarack, spruce, and fir, and impenetrable Jungles of 
»ruBh. Spread aronnd us are many pretty mountain glacier lakes and meadows. 

Leaving Mount Pitt, we retraced our steps to Klamath, and from thence started into 
be wilderness to the north, our lirst objective point being Mount Soott, the next high 
)eak of the range. Onr metho<l of proceeding was to make as accurate as possible a 
ime meander from one camp to another, and from camps to peaks and return ; to 
oake topographical stations on mountains and hills whenever practicable ; to take 
lextant time and latitude observations at each camp, to make ci8t4irn and aneroid ob- 
lervations for altitudes at short intervals, and to connect onr work by triangnlation 
rbrongh to the Columbia River as well as the limited time at our disposal admitted. 
Phis latter part of the work was rendered impossible by the smoke and haze and the 
leoeesity for haste which my orders demanded. 

The soil over which we traveled is composed of volcanic sand and ashes interspersed 
with basaltic bowlders, and with here and there an exposure of trap-dyke. Lumps of 
ishy conglomerate without grit abound, which can be worked into any shape and 
furnish an excellent powder for cleaning purposes. 

We were continaally in the forests of pine, except when we crossed the western arm 
)f the Great Klamath marsh or traversed some little glacier meadow or tract of fallen 
timber overthrown by tire and wind. It -is extrepael^' hanl traveling through this 
country, the soil being so light and loose that our mules sank fetlock demp at each step. 

Mount Scott has the same general features that characterize most of the Cascades. It 
is of volcanic origin, nnd is covered on the eastern side with the ashes and light debris 
srhicb have been carried over from the west and form a comparatively easy slope to 
the summit. On the west the blufls are almost peri)endicular walls of ignetms rock, 
nigged and torn, among which nestle great masses of snow sheltered from the summer 
mns, and forming reservoirs of water which irrigate beautiful patches of green in the 
lowlands at their feet. To the southwest, following down these walls, we come at last 
to one of the most remarkable and interesting features of nature's handiwork that is 
to be found. In the calm stillness of an exquisite summer's day, lying therein the dense 
ftnd lonely wilderness, we saw* Mystic Lake, a great elliptical shaped basin of water 
iibont eight miles long by five wide, with walls of unbroken clifts from 1,000 to 2,o00 
feet in height crowned with evergreens and pines. A little conical island near the 
center, with scattered trees upon it, is the only occupant of this weird lake. There is 
probably a subterraneous outlet of the lake in Sand Creek, which flows to the east and 
Ls ab8orl>ed in the waters of the Great Klamath marsh system. Many other lakes are 
to be seen in the neighboring regions, and interesting bits of scenery hidden away in 
the woods and hills. 

Leaving Mount Scott, we proceeded northward, skirting along the eastern base of the 
mountains, passing on onr way Mount Thielson, itii snmmit peak in the shape of a cow- 
horn, and reaching, on the 14th of September, Diamond Peak, another of the typiral 
high mountains of the Cascades. I ascended this peak and remained on its summit 
several days, but was precluded by the smoke and storms from making any good station. 

In traveling from Mount Scott to Diamond Peak, we passed the divide which separates 
the waters of the Klamath system from those of the Deschut'PS and Columbia. The 
Deschutes drains all the eastrern watershed ot the Cascades from the latitude 41P 10' to 
the Columbia, and by means of the Crooked River a large portion of the great interior 
basin of Central Oregon. 

Odell Lake lies to the east of Diamond Peak and is the cradle of the West Fork of 
the Deschutes, being supplied by the melting of the great snow fields and glaciers 
aboat the eastern portion of the Diamond Peak cluster. It is a very wild, romar.tic- 
ally-beantiful sheet of water, in size about five miles b^' four. There is no grass on its 
borders and the fallen timber and dense thickets of brush and tamaracks, and the miry 
bogs, made it impossible to reach the shore with our animals, and we were obliged to 
retrace onr steps for some distance and camp on the supply stream of the lake, where 
yuT DQules fared very badly, as, indeed, they had done most of the time that we were in 
;hi8 timber-covered country. 
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With infinite labor wc prof^rcssetl slowly ou to the northeast ; all wo could do was 
to make about f) or G miles per day, so dense were the forests and thickets, so soft 
the HoiK HO Kteep the hilln, niid aiich intricate niasseH and tracts of fallen timber block- 
tided onr Wfly. Climbing one clay anmud the brow of a hill, we came in sight of an- 
otlior lake, clitr and tree environed, and with bottom lands and mciadows of great 
extent, with what iqtpeared to be mud-llat« near the water. Thin lake and valley were 
about 12 by Vj miles in size, and took us completely by surprise, as they were evi- 
dently in the course of our West Fork and were not represented ou any map. Reach' 
iug it we found at its southern end many acres of rich grass and hunches uf tall wil- 
lows. F(»llowing around the west shore to the northern end, we asoertaiucd that there 
was no visible uiitlet. We saw the wat«r-mark8 20 feet above us ou the lava-bliitfs 
of the northern and northeastern shores, and camping beside these in the night we 
heard strange rumblings in the vast pile. 

We found the next day that these lava beds formed an impassable farrier extendinff 
unbroken for about 4 miles to the north, and at their end we were <u;ain snrprifled 
to tind, foaming out from underneath the giant bowlders the clear, cold river that we 
had seen lose itself in the lake 15 miles and more to the south. All was now plain to 
us. The masses of lava had bceu deposited in their present position by some tremen- 
d<m8 convulsion of nature, forming a dam to the waters and thus making the lake and 
green grassy valley where befoi e there was none. The noises of the night were caascd 
by the water forcing itself through the interstices of the rocks and wearing them 
and causing them to tumble upon one another. The wat-er-mark 20 feet above m 
shows where the waters rise in the spring, when the mountain torrents are swollen. 
This ex]>laiu8 also why we found the valley unsettled, as it is overflowed the greater 
I>art of the spring and early summer. It cannot be many hundred years since t-he con- 
vulsion took place which resulted in the formation of Vhis singular lake and valley, 
called Davis Lake by the few people who know of its existence. 

Following on down the river, through the great forest* of pine, now and then cut- 
ting across a heud, and often crossing tributar}' streams which bring the snow waters 
from the Cascades, weing little land of any value for agricultural or grazing purposes, 
seeing deer in great numlM'rs, and signs of other large game, we came to the Spring 
River, another specimen of natures grand way of doing things. The source is a 
h]»ring covering acres of gnmntl and sending down to the Deschut-es its wat-ers in a 
stream '200 feet wide and 2 to 4 feet deep. The Three Sisters and their mountain neigh- 
bors must furnish the water which pursues its hidden way and rises at this great 
spring. 

Ou the 22d of Septeml>er we reached Farewell Bend, at which point there is a ford 
acrosf* the Deschutes. The river here is about 400 feet wide, running very swiftly over 
a n»cky bottom, with a iir;irly uniform depth of about 2 feet. There are some very 
jii't'tty nn'adoNv bottoms al«»iig thi^ portion ol the livcr. This has been a crossing- 
]»l;u-«* l"oi iiiaiiv years, and n-c* ives its iiaiiic i'l* in tlic fact lliat tlie cniiLrrantH ^oii:;: 
liortli, cast, or ^vc^t in tlir <»Id«n anti-bridtro limes here bade I'arowt 11 to the river. 

From here we niarebed *i7 miles to Crooked Kiver. jroinj^ by the old eniij^rafit roiul- 
(Hir way lay all day abnij^ a roeky sam'-briisb desiMt. wilb Jiiniiiers neattered more •'! 
liss eloM-ly all over it. It was a i;reat rtdief to tintMLje from tlie \v<mu1s in which ^f'- 
bad Im'iti traveling; alnioht eiiutiniionsly I'or over :i montli, where our vision had b» I'li h' 
cut raiMed, out mio th(» o)>en country when- llie broa<l jilain^ were N'.uead out belonHi* 
a< tar as the c\t^ con hi reach. This plain acnn^s wbicb we trav-le»l pn'sents tl.c ni«^"?t 
riiiiiistakablo evid«'ne<* of having bti n cov<M«'d with a llow of lunlten lava from the 
mountains to tlu? w«'si of us. It is easy t<> di.stin4ui>b the wavi' fronts wb.en!! the tUiy 
nuiss was jirrested in its course by the baideninj^ of its elements, and which enabli"? 
ns to iniajiine these hundreds of scjuarc miles as once a seething, stru*;;;;lin^, tail'i'l 
lake of tire. 

At ('ro<»kcd h'ivcr I found Li< utenant AVbcelcr aud his iiarty, and separatctd y^:iiii 
frctm him to rejoin the paity at A\ aim Sprin<;s Agency. 

In •;oin«x from CicMikcd IJiver t(t tlio AN'arm Sprin;:s AeeiM-y I did not follow the road, 
but struck acro^s the couiitiy. intendin*: to can']» on A\'illow (.'rtcK. It docs not iloii' 
this wistcm count ly t(» eN|ieet t«»o mneb, c^eu U» expect to tiiul water in a creek, u- 
to our fliscomfort we discovered on ieacliin<i Willow (.'reek that c\cniu|^. We ni.ul*' 
a dry cani]> arnoi^^tlie Juiii|M is. an«l (MUhoitd (lurj^cJvj s with a j:icat lire. '^riMMUX' 
<la\ we icacli(<l arid cioss(d il.e 1 Uscliutes, aftei- (les( i i.<liiiir int(> its cafion fullvl,!'"' 
leet below the plain \\i' bad been IiaviTsin;;. Over this ]daiii tlie bunch grass fjiovs 
in unar luxurianee, but tbcie is very little stock uixui it, owini' to the scarcitv «'i 
v.atir. While cncani]'(d on CH<d<cd liivir a stoini in the nuuintaiiis covered all tlu' 
] e:iks witb si!(.w aixl c!(ai«d ibe aticos] ben*. ai <l <i) rui way to ibc apcucy wn* wcff 
^rcct<d with a piospect the grandeur an<l beauty (»f ^^llicb it \Nould be hard to snr- 
]'ass. 'Ibe ^nat bei^bts <d .letleisoij, the TliTcc Sifters, I )iauu)nd Teak, and all tl:0 
le>^er uiountainh of the ran;ie. loomed up in their mw and fn-sh robes of snow, pure 
while against the clear, blue sky. witb their skirts of W(M>dland showing fobls alhI 
cieas«"s where sunny hill-sloj)cs and shady canons branched from the parent mass. 
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rhe exqaisite beauty of this day's march will, I hope, never be obliterated from my 
memory. 

The grand caAon of the Deschutes in this vicinity is about 1,000 feet deep, with 
walls almost perpendicular and impassable except at points quito remote from one 
another. All the country seems to be metamorphic in its upper strata and lacustrine 
n marine in the lower. To the west the country is considerably broken up into 
sa&ons and ravines, made by the streams coming down from the mountiiins. The 
Warm Spring Indian Agency is situated on one of these streams about a mile from the 
Deschutes. 

Leaving the agency with an old Indian chief, Clem-tnsch-na, as guide, I startetl 
for Mount Jefterson, which has never been ascended. The mountain was enveloped 
in clouds, and after exiH*riencing a driving rain for two days, we retraced our steps, 
M we judged that it would be impoasible to make the ascent over the loose snow which 
had fallen during the past few days apon the mountain. Indians out hunting came in 
with the information that the onow was 2| feet deep at the base, whi«ih convinced me 
that it was too late to make the ascent of either Mount Jefferson or Mount Hood, as I 
had intended doing. 

Leaving again the agency, we moved to the north over the rolling, cut-away mesa 
country, and at about 8 miles distance came to the Warm Spring River, upon which 
we found quite an encampment of Indians, lolling about in listless idleness in the 
pleasant^, warm weather. At the Warm Springs, about an eighth of a mile from the 
villaffe, there were a number of Indian women disporting themselves in the baniu 
whioh had been hollowed out for the purposes of the bath. The cailon of this creek 
is very deep, and over the hills and down to this place, which is the winter home of 
the Warm-Springs, many trails lead. About the caQon and on the hills many horses 
were grazing, and some few cattle, but the latter were iu nearly every case poor and 
scrawny, although the feed was excellent, and this I attributed to the lack of salt. 
Hence we kept on our way over a country which commenced to give evidences by its 
ve^tation that we were approaching more nearly to the sea-level and a more moist con- 
dition of the atmosphere, until we came to Oak Grove, a stage station and store, where 
the road debouches from the Mutton Mountains into the plains or valley called Oak 
Grove. Here I found the rest of the party, and sending Mr. Karl to survey the new 
road which leaves this valley and joins the Barlow road and crosses the mountains to 
the south of Mount. Hood, I, with the main party, kef t on across the plains of Oak 
Grrove to Tygh Valley. This plain has several valley settlements in it, the most 
Qotable being the Womack settlement and that around Wappinitia, the main post- 
office of the valley. It is quite well covered with grass, and is being rapidly settled 
apy as it has been pretty thoroughly demonstrated that crops of cereals, potatoes, and 
fmit« can be raised in this country without irrigation, and water enough for domestic 
purposes can be obtained by sinking wells. 

From this plain we descended into Tygh Valley, which is at the bottom of the old cut 
nade by the White and Tygh Rivers. It lies about 500 feet below the Oak Grove 
)laiu, and is a level, pretty valley, some ten miles long, and averaging abtmt one to 
me and a half miles wide. The White River, with its whitish muddy waters, breaks 
Hit of its rocky, clear-cut ca!\on into the valley, and is joined by the Tygh Creek, the 
;wo forming a considerable stream, which at the east end of the valley fiows into the 
Deschutes. Before, however, reaching the Deschutes it runs over a precipice, forming a 
rery pretty waterfall,\vhere Mr. Sherar, the most enterprising business man of the region, 
las built and is running a fine dour mill. From Tygh Valley to The Dalles the distance 
>y the road is about thirty miles, and leads over a succession of hills and ridges, grad- 
lally diminishing in altitude until the Columbia is reached. In this region tnei-e are 
teveral streams of water, but as tht.'y run in deep cuts, the water is only available for 
rrij^tion on the lands at the bottom of these cuts, and it has until within a year or 
K» been considered that all the land of these rolling hills was nselc^s for agricultural 
mrposes. But within a short time different ideas have prevailed, and now farmers 
ire rapidly settling up the country and raising good crops. And it is claimed that 
better crops of grain can be raised on the hills than in the bottoms ^ 

Our first view of the Columbia was very disappointing, for looking oown upon it 
from the hills above The Dalles it appears a very KUtall strenm, winding its way through 
the rents of a great bed of basaltic rock, while to the north were the great dry, barren- 
looking Klikatat Hills ; and in the nearer foreground the rucky flats, partially covered 
with dunes and heaps of drifting sand, marked a very picture of desolation. Below 
and at The Dalles, however, the river widens out nobly, and its waters are breasted 
by the steamers of the Oregon Steam Navigation Company, which has also built a 
railroad around the nnnavigable portion of the river above The Dalles, from the lat- 
ter place to Celilo, whence others of their boats carry passengers on up the river. 

The Dalles is the most important town of Oregon east of the Cascades, the county 
leat of Wasco County, nnd is situated at the head of navigation of that portion of 
be river between the Cascades of the Columbia and tho narrows above the town. 
'bis is the grand entrqjot for all the great interior basin of Oregon and for a lorge 
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pnrt nt WaHliiii){t«DTerTil»i7, and it ia safe to BMDine ttiat tlicru artMuont thna iOJM 
M|UBrii III ilea wbuMt nhilo inhabitaula draw tbi^i sapplUn bIuumI nxalimively (ram The 
DuJIeu. ThiB iirxiiiuvn a iHrgoIiirAaidiuuljUBiucaB.ciuiitiuiiiiliy inctmsius, wliicliUcn- 
Hrcly ilunn I'j wago"*' The tuwn ia well Buppliod with w»loi- Iroiu Mill Creek. Tin 
papnlatloti ii> aboat l,!iOa bodU. , 

At Thii Dnllra 1 I'onnil an aHtromimlcal tuoimni^nt frliiufa had Imwoi er«<ct«d and iU 
limltloQ tloiKruiiueil by Mr. Clark, and in ubMlIutiva tu iniilTuoliona I tut abuut tb» 
walk of And'UK luiil uieaauriuR a base Hue aud developing it. 1 wileatHd a 1hin> i#i- 
tciidiiiK Criini jiiHt wmi of tba uurying-groimd, tienr Ih» old miiwluu, tu a piiini, iu ibr 
tnta-ot>ar»n, aluiul i>ua and tbrM-foiinliH niiieH iii IxiiKtb. This was varvftilly tdvansil 
away and uiMoured, bat »a ne bail ooHtaudanJ ioiIh h>coui|iar»ourla|w, it had Uilw 
Bcni to WiisliiUKtoii to b« compared tbire an we nwd il. There bviiig iiu ^uod iiatiinl 
puiuts in llie vinlnlty, I devuIupiHl the boae to the Klikatat Hille, pKvioiisiy boiliKiig 
moiiiiiHanlB n)ii>ii tbero about i wclve ntilea Biinri, od the two IiikIimI. Thene hillt Ik 
iuat ilorth u( tbfl Coluuilila Hiver, with a duitow belt of buitoni laud iD(«rv«iiUi!. 
They aic oovenul will] hunnli- grass, and some Site iipriii(;it exist, which, however, do 
not loniiith water i>iioiijt1i lor ihf ereat uiunlieT ol cattle uud sheep ibal cuold lioil nu- 
tonntiue thrrron. Bryntid thue hVlls lies Klihaiat Valley, Uuouah which cuuh Klilu- 
talBiver.diachorsliitjita wa(wi<ito1heColuiubiasevei«ludleehbluwTbeD&Uea. Tlii> 
ia n very Ddo valley uf iiiatiy miles hi cxieiit, Hod slndded over with houuii and claim 
(tbntitieH. Away tu thii nnrlb.at thufont of l.ho wooded hills, lies (loldoii Itale.lhe val- 
ley lono. All the siimilica oi: tho vallny urn prociii'eil at The Dallen, aiid all prodncw 
Unil a market tben^ Tlu> rivers und thu lillls foroi a great drawback to tho valley.u 
10 get tiiThoUalltw it is necvcaary to inms theCnlunibiaoti a ferry -lioat, to which tliit 
leittaUluivaoI OruK"'' <">■! WMhinKtoii Territory ha^-e ^treu therlghttochaiuo exiH' 
bitant pticev for acivit'n ytrfciuxd, utid aluo to cruas these hills by ■ wludlnit ruwJ 
which uwviidaaonie li,iH)0 ivtt in nbant tua inilos, and ilosceiiiis in about Ihv satue ill"' 

\V hile etiKaged ou the hone inenuireineni. one purl.y ander Mr. Karl wna Icept at work 
doing ti'p<igrui>fay about tlw vicinlt.v ot Mount (Ioih), botli auuth and north ul U' 
peak. On the Stth o( Outobei' we had fliilahed muasiiring the baw. The iiiituntb 
Taken hrro ia nut Ii> he lelioil on, na the iustruiiiunt iiked n'lia old and nureliabk, uui 
uuiiruvided with an aKis-ievel. 

Oh the tftnh, Mr. Kabler. Mr, Uoad, Collins, and Condil started ou their returu Ui Bld- 
well, by tlia Canon City road tuulil Camp WatMJO, across lu ihoHaruey road,uuU vii 
WHrnpr VnlW- An itiTmii.t vl the trip is sppendf-d. On Ihr 3i.Uh Mr. Uenshaw left 
iii.t.,i-'i>rt' I- \V„,|,itn-fM.i, n.„l «.. I. 'II ri,,. li:'!!-- fiilI ii.:.r.li,.,t -ilongths riveMO"* 

.. \,,.,, . i., . _, >>!■ .-r.. i. ^ .,-■. town of Colil* 

.1 la the eaBd'in 
III,/ Oit'gou Sl«»m 
KiivijjHticiii Coiupaii.v'n nli-HiiitrH nliicL ]i]j up lliB river, t'roin the bridge, which ii» 
Mriiu^, wril-kejit Striiclnre, we proceeded up the Columbia by tbe wagon-road notil 
ojiposiie Coluiuliiii'. whwe then is a ferry. Here we left the road and went over the 
trail along the bliitfs. This is an uxcellent type of a good Itidiau trail, very piotur- 
VMjne and well selected. We caiu])ed at Grant's Landing, and made a station au tbe 
higLeHt peak of the Klikatat Hills, opposite Cehlu. Tbe hills are covered with grs«. 
but water is lacking. 

l-'roiu Celilu we turned southwanl, traversing tbe section of country lying betwW 
the Uescbutes and the John Day Rivers. From the gi«at bend of the John Dayst 
Bridfie (,'reek tlie liver runs nearly due north, as also docs the Descbntcfl, the («» 
rivers I'oiniing the two sides of a jiarallelogrsm about seventy niilea long and thirlf 
miles wide. Tho caBonsof both rivers are very deep and steep, and the land rise* into 
roiindifih hills with iuleiveuiug ravines aixl lowlands, llie soil of nearly all tlil> 
»ectiiin is excetlint, and is covered with a luxuriant growth of bnncb-graM. Un~ 
fortunately, thero is a great lack of wiiler, which will hinder ila speedy aettlenieu^ 
very uinuli. These hills are bare of timber, and and are called haystacks froiu tbei^ 
(ihnpe and thur coverhig of grass. At Grave Valley, where thei« is a little stream, * 
(■etilemeiit is fonning, and water is very easily obtained by digging a abort distanise* 
AVe fiuHsed the Deschutes again by Sherar'e Bridge, at the lower end of Tygh Valley* 
lietiig oliliged to go by way of the Mutton Mountains and tho Warm Springs Agenc;^ 
for (inpplirs. 8iime idea of tho diftioulty of croasiug the Deschutea and tbe depth ^* 
its canon is shown by the fact that we dcacended constaDtiy, by a well-graded roa^^ 
through side cafiyous for a distance of six miles before reacbliig tho bridge. HeiT^ 
Sir. Sberar hascunstnicteii a \ery ingenious lit tlolish-trap for taking salmon, which h.^ 
preserves. Kenr the bridge there ari' some little fnlls, and a small rocky island jo^^ 
aliove the falls separatee tbe chaiinel-i fiirmiug tho falls and a little side chute mnc^ 
easier of ascent foi' the Rsb than the falla. At tho bead of this cbnie he haa made ^ 
irup which receives the tish and forces it to tiud egress through a Hume nbic^' 
gently conducts it tu the ttHh-house, from which it only emerges after being killed aeC^ 
sailed. 



GEOGBAPHICAL SURVEYS WEST OF lOOTH MEEIDIAN. 221 

After working several days among the Mutton Monntains, we retnmed to the agency 
•Dd laid in a supply of provisions for oar trip to Camp Bid well. We all received mach 
dinduess at the hands of Captain Smith, the Indian agent, and his assistants, and I 
viah to bear testimony to his great success in the management of the Indians and 
iheir advancement in the arts and customs of civilization. From a state of savage 
legradation he has in a few years tausht them to build and live in houses, to culti- 
rate the ground with improved agricultural instruments, to provide in proper season 
'or future wants, to wear ordinary clothing, to respect age and womanhood, to attend 
ihe religious exercises, to learn trades, and to dispose of their ponies and purchase 
kittle. A good school is in operation. Some of the children show a very cousiderable 
kptitude for learning. These remarks ftpply mostly to the Wasco tribe, on whose par- 
ticular domain the agency is situated. The Warm Springs are still in much more of 
» state of nature, living in wigwams of skins or cotton, and subsisting chiefly by hunt- 
ng and fishing. 

Lieaving the agency, we crossed again the Deschutes by the Indian Ferry and bade 
farewell to this beautiful river. Traveling on by the settlement at Willow Creek we 
srofibed by the road to the mouth of Grizzly Butte to Prineville, a thriving town sit- 
lated at the junction pf Ochoco and Crooked Rivers, and in the midst of a stock-raising 
ind agricultural district. Several good stores, mills, shops, &.C., are here, and it is 
^wing rapidly. After remaiuiug here one day we started in a drizzling rain to cross 
the desert to Silver Lake. Our tirst day's march of 26 miles brought us to Green*s 
Sanch, whore we had plenty of good water, wood, and grass. I could not resist the 
temptation to remain over one day and hunt in this vicinity, where the male deer is 
K> plenty. We were rewarded by having seven deer in ciimp at night. This desert 
country, especially the mountains and hills about Bear Creek and the Bear (^reek 
Bnttes, is the great winter range for the deer of the Cascades. Leaving Green's our 
next watering place was Laughton's, to reach which we traveled two days, making a 
jry camp at night. The war«r here is very scant and poor, and has to be dipped up 
with a basin from a deep hole in the ground. 

Our next camp was on Christmas Lake, at Button's Ranch, and from hero we marched 
to Silver Lake, and the desert was crossed. We passed at Button's within a short dis- 
baooe, about eleven miles, of the sandy desert where the petrifie<l animal remains have 
l>een found, and at the ranch we secured some fine specimens. The desert that we 
srossed is in some places rocky and in others has a scanty growth of grass and sage- 
brush and some Junipers on the hills; taken as a whole, it is about as worthless a 
sountry as it is possible to find. It extends from the Cascades to the Rooky Mountains, 
with a width of from 100 to 200 miles. This vast area is crossed by several rivers, has 
lome streams, sinks, and springs, but on the whole is a very desolate country. We 
were glad to get to Silver Luke and among the* settlements again. This lake is a 
fine fresh- water sink, fed by Bear, Bridge, and Silver Creeks, bringing down the water 
from the mountains to the west. Around the lake there are a goodly number of 
ranches, especially about the west and northwest in the bottom lands traversed by 
;he above-mentioned creeks. The road for the s<mth leaves Silver Lake, and passing 
>ver a rongh rocky dividing range of hills descends into Sumner Lake Valley, and con- 
binning on down the west shore of the lake it crosses over into Chewaucau, and down 
:hi8 valley, and crosses the dividing ridge into Goose Lake Valley. Thus we have a 
K>ntinuous string of valleys with low divides extending al>out 125 miles nearly north 
lud south, traversetl by a good road. On the heavily timbered <livide between Chew- 
incan and Goose Lake there is a good saw-mill which furnishes the people of the 
T'alleyB with lumber. 

On Thanksgiving day, November 23, we reached Lakeviow, the county seat of Lake 
Uounty, Oregon, and a thriving town. Hence we marched to Camp Bidwell, going 
Dj the new road being built by Mr. Ayers across the Warner Mountains. This is an 
excellent road, and will lie the chief route across the mountains when fully completed. 

We reached Camp Bidwell on the last dav of November, about five o'clock, and 
:vithin half an hour the side party under Mr. I^ahler, which had l>eea detached at The 
Dalles just one month before, came in also. This coincidence in time of arrival after 
^raveling each about 400 miles and working along the rout*) was a little remarkal>le. 

Being under orders not to disband until the 15th of December, I sent Mr. Kahler 
vith a party to do some work in the unfinished atlas-sheet east of Bidwell, which, 
lowever, they were unable to do, on account of a severe snow-storm, and they wisely 
«5tumed to the post. After the work of the disbanding camp was done, I sent 
^lessrs. Kahler, Goad, and Pitcher in un ambulance, kindly furnished by the quarter- 
Kiaster of the post, to Reno, meandering the road thereto. This finished the field sea- 
c:>n of 1878, so far as work in the fiL4d was concerned. 

The party of four men, consisting of Mr. C. P. Kahler. Mr. T. W. Goad, Frank Col- 
Ins, and Jack Coudit, which left The Dalles October 29, moved first to the southeast, 
■meandering the road and putting in the topography of the country between The Dalles 
•lid Sherar's Bridge across the Deschutes. Thence the party crossed the river and 
forked up the country lying between the John Day and the Deschutes Rivers, in the 
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aontUeiutteni part of atliw-Bhiiet 30 A. Th'n seclioD ia to a gmM etMnt coyored witk' 
rioh bimch-KrMSI iu acime pttTta, honever, it ia ihdIlv and onvered with eaiailltN)t*ldeim.> 
Tbd country in ont np with uarioDB delMiiioliiD;^ iolii tlie Deiicliut«« ur John Day aot-l 
mnny timnoh raviuea and taTiona. Water in aii<sll qnaalJliitH is foanil iu luAnyti^'. 
tlicao iianoLiH. aod also oonKiilBrftble timbulr — cottOUWiHiU »ud willow. After Hpendutf*! 
aonii- tiniii abuiit Ihia oouotry, tlie part} Btnjuk nut lor Camp Biilwell, Irftvtliug tf ' 
lii'Bt by t.liu ChQoii City road. About Curratil Crunk and Cberry Cieek the conutryUi' 
dracribi'd as being very rough and piled op \Ma email liills Tvitli niaoaive ja^igjed mnkt 
cropping uiit io every dii^ctioa, atiaiiniiD); fautoalieul ohapve. It wv down nairag , 
thosn hiVla aud rooka that the tettlunt of the country rouud about, during the Indiw 
rsoit*iu«iut of the Humnier, bron^bt their Ilocku of ahuBpaiiil henlmif cottUiaud bom* 
Leaving the John Day River at the month of Bridue Cinak.Oie party iiruoMdoA 
•limK ihi! road np liiia creek, and over the uiountain io«l, towardi Old Ciuop WataoBi 
Mr. Knhlr>r anya nf tbiH Bt;cti»n : "All the aei^tiau that wi^ liavo tnvclod thnmgfalo- 
day. nnd aonio distance '- "-- - ' - = -'- "-'-••— -'-- — ._-;-. — 



fossil rcniitina uf nniniitla uf diffuient kiude, also Iho imnrewiou ni puloi It-avuvand 
otht'r I I'll]! ion 1 pluote. have been found m Ihe strata on wliiufa the rini'ruck n»U, Th* 
uoiiiilry )>ii-H<^Dt* the aame rugged, broken appearntice aa tliab w« poaiHHl throuKh ]» 
tcrduy. With the uxci^plinu of fflK^re vre are uanipBd thi* evsoiug, the uuuntry bw 
bevii iiieiiy n-(-ll oleari'd oi enMa by thv alii^npimd cutllo. Tlieuouutry is foal fiUisE 
tip nitb liL-iLliTH," Over Iho nionntaitu to um wiuthnanl, tlirounk a country ■1(«^ 
Dal«Jy ui>v(-ri>d vitli riwh aud dcatitulo of all vegviatiim, tlw parly traveled and caan 
to Bpuver Cn-ok. n tributary o£ the Crooked Kiv«r. Prom Beftver Creuk acnws to Bnek 
Crei>k thp rdule lay through Lunt; Holhiw. well wuUirvd aud with great riuaiilitltw d 
graas. Froui Buck Ci^ek. anrosa k tiinliored ridgu, the parly pnanpd (>o Silver Cntk, 
and oanip.'d at Old Cunip Curry. 

Mr. Enhlersaya; '■Makiiieaneiwly atart froin Camp Curry, oar ooorB» wan to tit 
Bontbeust dowu Silver Crevk fur about 35 inika. All tbe cuautry from Camp Cnnf 
shows itiTiDg evldmcea trf the drvaatation eouiIuitt««d by tbe ludinn raidttrs. Wiu 
tbnexuepitonuf theranob li«artvbioh w« art* cuujped tonight, all ar« deaartwl. AImbI 
all of thu ranches are to be bohu the owoaaaeB of the honwn and cattle killm] by ^ 
ludians. From Camp Curry uui route lay over a flat alkali country, covuml wilk 
Gsgu-bru»h and greOaewood and iu Mroaun with tolM'able graw, to a point whore Slti'A 
Creek pawwa tbrongh a nwky gnrgti. about V.i miles from Camp Curry. It wa» at tbif 
nniut that Captain Bernard bad a ll|{ht wiih ths ludiaua, and near are tbe slun 
tiroa«twvrka Uirown tip by his mm.'' 

Th«n«e tlw party iiiu«had hdsU tbe Sara^ mad woe raaolied, ud on tbia nMd urM 
the desert to Mulu Sprioga. and thence to Warner Valley, and by the main trnveM 
road to Hidwell, which point it r«aoberl Nnveuiber 30. The party expeririicei! uiwj 
hardabiiia, UB it wax very uold and stormy luoitt of tbe timu.raiu and suow falling, in^ 
the Toada iH^iue either very uiuddv or frozen and alippLTy. 

The rebullH of the iii.dd-work of thu auction of tbe enrvey have been to cive three 
and partiidly four reconnaiHaaoce lines acroaa Or^on from Callfornllt and Nevntls to 
IheColuuibia River. Theae liuee wera all carefnily meandereil, the uoUQtry aa farM 
posatble in the vicinity examined and akotcbed, jjrnfllea run with cist«ru and Bneroiil 
baromelera, and checks made at frequent intervala by sextant latitude obaerv a ticua. 

Particular atteutiou waa paid to gaining such iuformltion aa will be useful in a muK 
thorough and elaborate aurvi'y of the area ; peaks suitable for trlaogulation and topo- 
graphical purpoaea were located as closely as possible; thn general uharauteriHtics B^ 
Mio country were noted with reference to the supplieM it can be inadu to furuish, and 
also with reference to the accesalble anil pmcticaljle ruut.ea of travel. 

Besides these linea, a base liue was measured and developed aud couneclod with tb« 
UHtniuoniical monument at Tlie Dalles, and the topography of tbo quarter atlu-she^t 
W A was nearly completed, all being done enotjit the work in the immediitte vioiniV 
of Mount Houd, which could not bo accoiuplisht-MJ on account of the lateueaa of tlie 

The following i* a numerical list of tbe principal obfii-cvatioua niaUu during thcse»- 
Bon, number of milrs traveled, &.C : 

Nnmbcrof sextant latitude atutiona ocoipied 1^ 

Number of bases measured ' 

Kumbrr of MKimutha meaanred - - ' 

Number of triangles about haxes i 
Nnmlier of main triangntation Bta_. 

Nnmber of setvnndary tinangulation <. 

Number of meander BtatiouH occupied S,l* 

Number of rarifttious of needle tnbeu & 

Numlxir of mil™ meaudermi .,. S.fflJ 

Number of miles traversed and not meaudered IW 

Mumberof monDuenti built V 
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Tof oarnpe made duriug season 128 

r of cist'em-barometer stations 1 169 

r of aneroid stations 1,570 

t altitude, approximately (feet) .'^ 9,500 

; altitude, approximately (feet) 310 

r of thorm^ springs 3 

x sets sextant time observations 22 

ir sets hourly barometric observations 1 

r of pointings at main aud secondary triangnlation stations 603 

rof rivers and creeks ganged 1 

r of rock specimens collected , 2 

rof specimens of mineral waters collected 1 

r of zoological specimens (about) , 1,000 

■ have the honor to be, very respectfully, your obedient servant, 

Thomas W. Stmons, 

lAeuienant of Engineei^, 
. George M. Wheeler, 

Corps of EngineerSf in charge. 
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•rt of ubutenant eugene griffin, corps of engineers, in charge of 
party no. 2, cololiado section, season of 1878. 

United States Engineer Office, 
Geographical Surveys West of the 100th Meridian, 

Washington, D. C, March 26, 1879. 

I have the honor to submit the following report of the operations of party No. 2» 
do section, of the surveys west of the lOOth meridian during the field season of 

30 5th of July, in accordance with your orders, I left Washington for Fort Union, 
>xico, the rendezvous camp of party No. 2, Colorado section. I was delayed at 
arland, Colo., assittiinir Lieutenant Birnie in fitting out his party (party No. 1, 
do section), and on oiher duty, reaching Fort Union on the 21st. On the 4th 
ust the parry was completed and ready to take the field, organized as follows : 
tenant (Griffin, executive officer and field astronomer; Mr. F. O. Maxson, topog- 
; Mr. W. G. Walbridgc, assistant topographer; Mr. Mark B. Kerr, met«orolo- 
Jr. W. A. Phillips, jr., odometer recorder; three packers, and one cook. The 
^as provided with the usual allowance of instruments, tne necessary camping 
eight riding-mules, twelve pack-mules, and one horse. 

Dstructions were to proceed southward from Fort Union to Fort Stanton, com- 
;, on the way, the detailed meander work in atlas-sheets 78 A, 78 C, and 77 D ; 
efittiug at the latter post to carry on the detailed to]>ographical survey of atlas- 
84 D, and that part of 84 C lying eastward of the Rio Grande, 
he 5th day of August the party left Fort Union, and topographical work was 
luced on the following morning, the party filling in those portions of sheets 78 A 
C where additional uetails were required. At Pozos del Pino, or Alkali Holes, 
14th, the party was divided, Mr. Muxson, with Mr. Kerr and one packer, passing 
east of the Galliuas Mountains, and the remainder of the party to the west, 
nabling uh to complete, at once, all work requisite for the nnal plot of atlas- 
7 D. On the 17th Mr. Maxson reached Stanton with his party, and I arrived 
18th. 

area has been traversed, in previous years, by parties of the survey, and oom- 
lescriptions of the country given in their reports. The narrow belts which we 
1 up presented no marked features, aud differed in no respects from their sur- 
ngs ; they do not, therefore, require further remark. Sheets 84 D and 84 C, the 
of which constituted our main season's work, had never been entered previously 
ties of the survey. To give an intelligent idea of our movements necessitates 
description of the country in which we operated. 

ts 84 D and 84 C are included between the parallels of 33^ 10' on the north and 
on the south, and longitudes 105° 30' on t4ie east and 108° l.V on the west. The 
ehignaled lor the party to occupy, however, was limited by the Rio Grande on 
;8t, which included only about two-rftiths of sheet 84 C. This designated area 
oximately 5,618 square miles. 

lering the Rio Grande lies the Caballo range of mountains, trending nearly north 
nth. Rising rugged and precipitous in the north, they decrease in elevation 
the south, bnally dividiug into a double range, and sinking gradually to tho 
1 latitude 32^ 40', where the river bends to the east. But little water is found in 
aonntains ; indeed, nearly all this portion of the Territory, except a strl^ ol 
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varjing widtb liordoring the river, is ilrj- , arid, were one ilepenileDt on oaturnl wsk 
Bniiulies, vrooli] be well uigh iiupuMble. 

Abonc thirty-three mllM to Ibe eaat fti« the 8an XaiKun Moontniris. Tbese nlBi) U 
moriiliiwsllj.aDii ore mora elevated and brokeii, mop.i hBrren and ilvy than theCalmll 
Baoge. Tbeyftreawntbernproltiu^ftlJonoI Ibe Oscnw Moan taiun. IiiUlitaile;B^e!. 
the; break down iiearl^T to tbe plain, formiDL; the San Augwlin Pam. Suutli of %titi 
tbey tisu even higher tban before, and are there called the Organ Monotaina. Tbf 

toireTiag, couical, audaluudei pinuar'les risiog in proftiaioo, but «ith regnlajitv, 

■.,.-■....___.._- ..J f^^ the uame, which ia oertalnly 



bla the pipes of an imiueijae organ, aud aaggeAt^d the uame, which ia oertalnly applW^ 

priate. Again, they are broken by the Soledad PaM, and south of this tbey are t 

aa tbe Soledad Muantaina, and still further down lu the hi Poao or Frnnklln '. 
tains. Near the town of Franklin, Tex,, tiiny eomn to an abrupt terminatian. 
Rio Grande, bending eastward, onts tbroQgb thn range, forming here the bonndai^ 
bittween the United StatM and Uesieo. 

Thu Jornada del Huerto ( Jonme.v of Doatli) Hen Iwtween tbe Csballo and Sau AnditM 
Moantatns. This ia a dieary level WMte',8tretobiD)r from tbe Frn Cristobal RangLiunllwi 
north for oome ninety uiileB to tbe sonlb. It is covered with fine gramma RtM^' 
but tbe scarcity of water renders it vnliialcae (or iptut'mg pnriiosen. The Ojo lU 
Mnertfl {8|iring of the Dead), near the nurtb, Toawuiut'a Biuicli, Martin's Wnll, andi 
Btnge station at tbe Point of Ituoks are the only plac«a wlioru water is to be found. 

East uf tbL' Sau Andreas Mountains is another pluin. n xundy dosurt. itrotohirs tni 
aomo 43 niilea to tbeoMt and tenniu«t«l tlusre by too Sovranieiito, OuiulalU|ia,anl 
lluocti Monu tains. This wni over Ibe bud of tn anoiont ooonn, but tbe wutsraban 
long U){U receded, leaving only salt Ukeii and uiarnUeti dotting the plain and 8nrrunii(l«>l 
by ijuieksands. In briot, the area to be surveyed ooiisiatod of tbreo parallel tangwurf 
luoiiiitiiius. neparateU b^ two extensive plains or denurlii. 

It viia ooiiiidered advisable to work up the San Androaa Bange at onoe, iluringtbi 
ratiiy season, oa later on it would be more dlfilcnlt if not impossible, owing to Ui 
maruily of water. Tbeneeessorj repairs to tbeontUt beingeouipleted, on Monday, tM 
SOtb day of Angnst, tbe party left Fort Stanton. For throe days we were ucooinpaiii*4 
by iiieotunUint Wright, Ninth Cavalry, and twenty Navajo Indian sgoqIh, who bsllV 
akillful hunters, kept na Bopplied with game, On the Vlth we reached the Hal Pal? 
mi iuinieuBU lava l>ed, wbiah had been Earvoyed tbe previous year by Lieattwaul UMp 
rison. Sixth Cavalry. Crodsing this by one of the only two praetionble or puaaiU^ 
we proceeded down the weatem edge, and on tbe 3*)' !i uutered the area of "'"" 



abeet H4 D, making camp at a watei^hols liirtiinatety Qtleil by recent rains. Mr. ICsS- 
Hon, with one packer and ten days* ratione, left nsattlie camp, to work down tberttOMt 
carryinc the meander well ov€ar to tb« Weatera border and iiunt ho Jornada. TbladflB> 



d laborioos operation was completed with hii 

From the Mai Pais Sj'rlng, at the goiltbein point of tb 
south, along tlieoaateni edge of the uioiiritaius, to tbe : 
party meandered this toad, and obtained all the details, iMitli •>! the plniii am! lb" 
mountains in tbe vicinity. The road foltoweil waa, at times, hardly passable ; pools 
of water were seen, but investigatioD showed them to be salt, and the surronadiiig 
quicksands made them diffiouH of approach ; a rnnning stream of tbe clcareai water 
was also salt, and ou following the load to the edge of an immense salt-marsh « 
fonnd ourselves plunged in a dangerona qniuksand. With difficulty tbe pack-mnlM 
were extricated, aud, abandoning uie road for a time, we coutiuued our journey on tit 
bigber ground near the mountains. No water waa found at the end of the Urst d*f^ 
march, aud our camp was made on tbe saud, with but little if any crazing for Ui> 
animals. On tbe following night we camped at tbe San Nioholas Spring, about iwr- 
thirds of a mile up a canon in tbe mountains. ' 

Tbe clearaese of tbe atmosphe'e at the high altitnde we were in (about 4,000 f«sl)i 
made objects distinctly visible at almost incredible distances. From this camp, Inab 
ing acroM the almost level desert at our feet, we could see the Sacramento UounUW 
on the farther side. Their ontliue could bo clearly traced ; the mouths of the imminw 
caQons which abound on their western borders were distinctly visible; the giu' 
masses of rock forming the sides of tbe canons, rising in some places to a verlii^ 
height of 3,000 feet, seemed so near that tbe mind refused to creibt their extreme dl^ 
tance of 50 miles. 

We remained at this camp for f.vo days, obtalniuff the topozrapby in tbe Ticiiity, 
and beint; detained by heavy thimder-Btorma. Mr. Maxson arrived on the Gtb, and on 
tbe Stb the main camp was transferred to San Anguelin. The Organ Monntaiud ("> 
the south, aud tbe San Andreas Bauge on^be north, bending mestwanl at this pcilil, 
form an immense rincou, open to the east and rising gradually to tbe Sun Augoncln 
Posa. On tbe northern slope of the Organs are several springs, and here two dwetllt# 
have been ereoted, forming the town of San Augustiu. 

In liJG6 Mr. W. F. Shedd made tbe lirst settlement here, and Shedd's ranch is wldRlr 
known in this country, more so, perhaps, than tbe more recent appellation of fiMI 
Angustiu. It is only within the last few years that traveling, even in parties of MB- 
aiderable size, has been safe in this vicinity, ou account of the ludiaus. Tbeerectioad 
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.ry poets and the iucreased number of troopa have confined the Indians more closely 
ir reservations, and the traveler is now comparatively safe. The grazing on the 
g^entle slopes is excellent ; though not luxurious, the grass seems to possess great 
ious properties, and supports a flock of some 10,000 sheep and several herds of 

I 

>od wagon-road leading over the pass crosses the Jornada del Muerto to Las Cruces 
[esilla — two towns on the Rio Grande. A branch from this, Just across the pass, 
to the town of Dofia Ana, a few miles north of Cruces. From the pass a road 
direct to Fort Selden, on the river. On the 11th the party crossed the pass, and, 
ing the Selden road, while Mr. Maxson meandered that by way of Dofia Ana, 
*A Fort Selden the same night. 

t Selden had ceased to be a military post, but the Government property still 
was guarded by a small detachment, under command of Lieutenant Cory, Fif- 
I Infantry. 

)r resting the transportation two days at this post, we journeyed northward 
^h the Jornada over a well-traveled stage-road, remained in camp one day at the 
of Rocks, while the topographers were working in the vicinity, and reached Ale- 
•r Martin's Well on the 16th. Here, in the center of this vast sandy plain, is a 
if pure water, having a depth of IGO feet. 

the 17th we camped at the abandoned poet of Fort McRae. On the 19th we 
d the Caballo Mountains over the Palomas Pass, and made camp on the bank 
i river. The pass is utterly impassable for wagons ; in fact, it can hardly be 
a pass, as the trail leads directly over the crest of the mountains, hardly lower 
3\)oiut than at others. It was a delightful change from the barren plains on 
we had been traveling to the rich, fruitful country in which we now found our- 
. Between the mountains and the river the soil is fertile and well cultivated^ 
le many trees afforded us a grateful shelter from the scorching sun. Watermel- 
Autaleu{)e8, fruits, and vegetables of all kiuds, and chili, the national dish of the 
ans, were plentiful and cheap. The ground is irrigated by acequias or ditches, 
I, starting from the river several miles above the town which they ore intended 
tply, follow a gentle slope, and distribute the water by side drains throughout 
ace. The acerjuias nre municipal works, and the major-domo de las acequias, or 
iutendent, an important municipal functionary, is elected by the people. In 
of emergency, he is empowered to turn out the entire population to save the 
ia, which is frequently the only water-supply of the village. 
had reached, the northern limit of our work, and after remaining four days in 
amp, to enable the topographers to complete their uotes, we started down the 
on the morning of the 24th. Our object now was to meander the river, and at 
ime time obtain the necessary data for an accurate plot of the mountains on our 
In following the course of the river, in many places we were obliged to travel on 
w trails literally cut into the face of the mountains, which, stretching out to the 
presented nearly vertical walls. These difficulties were finally overcome, and on 
th the party reached Fort Selden without accident. 

Ibe 29tb we started southward on the stage-road, and passing through Dofia Ana, 
'd in Las Cruces. Dofia Ana is a true Mexican town, formerly very prosperous 
le commercial center of the southern part of the Territory ; now it has greatly 
ished in population and its commercial importance is entirely gone. Abandoned 
lined dwellings line the plaza and mutely tell of its departed glory. Las Cruces 
[esilla ^re the successful rivals. The former is situated about nine miles farther 
the river, and is one of the most important towns in the Territory, having a pop- 
n of about fifteen hundred. Mesilla, a few miles farther south, on the western 
of the river, has a population of one thousand. 

the Ist of October we reached Fort Bliss, in Texas, 46 miles south of Cruces. 
ounti7 through which we had traveled was a continuation of the Jornada del 
o, and marked by the same characteristics. The road turns from the river bot- 
ifter leaving Cruces, and in following it we lost the river until just as we ap- 
bed Fort Bliss. 

' troops were quartered in the little town of Franklin, occupying buildings rented 
B government, no quarters having been erected or reservation designated for the 
We remained in camp here until the 15th. During this time we were treated 
the greatest courtesy by all the officers at the post, wTio gave us every assistance 
;ir power, and contributed in every possible way to the speedy and successful 
letion of our work. We received like courtesy and consideration from all officers 
whom we came in contact. 

t Bliss had been occupied as an astronomical station by Mr. Rock, of the survey, 
r in the season, and I bad instructions to connect his monument with the main 
^ulation to the north, and also to connect with the initial monument of the Mex- 
Boandary Commission which located the Mexican boundarj^ in 1855. For this 
se I at once commenced the measurement of a base line. A nearly level plain, about 
s to the east of Franklin, was selected, and after the direction of the line had 
ietermined and the ground prepared, two measurements were made with a sto^kr 
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pole, .Vl-foot, coinpenHatcd; steel tape. The first niensnrcment was made bj' Messrs Max- 
soil and Walbrid^^e, and the second by Mr. Maxsou and myself, resnlting as follows: 

First nieasunnm'nt, "(119'. fWO+O'. ri3'2 (temp, correction) SO50.321 

Secoii jI iiKMisu rumen t, SOA[)'. 7r:f9-\-0\ .'»1*2 (temp, correction ) H»r*0. :{ill 

Mean adopted -rO.'irt.an 

Level CDrreotion O.lW 

Kednction ti> sea-levol 1.321 

Lenjjth of base at sea-level HOIr'.iW 

The teinperatnre of the tape was read every thousand feet, and the ditVerence of 
level obtained for the same di.stances, the character of the gnmnd rendering any further 
reilnenient in the latter re^!nect nnneoeswiry. Eight triangulatiou .stations were occn* 
pied, including the two mdn of the base and two monuments of the Mexican Douudary 
Comniission. One uiountain-peak was occupied in Mexico. In this work Mr. Max$OD 
was invalualjle, and I t-iumot testify too liiglily my appreciation of his zeal and enerjcy 
and thorough f.'iinili.-irity witli his work. I am also indebted to him for many timely 
Nugge.sti<uis, which his knowledge of the country and long experience on the survey 
rendered doubly valuable. 

On tlu^ morning of the llth Messrs. Walbridge and Phillips, with one packer, 
started nnrthward for 8an Augustin, ft)llowing a good wagon-road which runs to the 
east of the Soledad and Organ Mountains. The last two triangulatiou points of the 
development were succejisfully occupied during the day, and on the I5th the nuuD 
p:irty f<dlowed, abandoning the road, however, and making camp at a little spring iu 
the mountains. On the following day we climbed and occupied the North Frnnklin 
Peak, the remaining point of our system of triangles. In the descent, by an uuforta- 
nate .'iccident, the triangulatiou instrument was ruined, falling some 400 feet down the 
side of tlie mountain. On the I7th we niached She<ld's ranch, after a weary march of 
41 miles, and found the remainder of the party in camp there. Hero we remained for 
six days, the topogra])hy of the Organ Mountains being obtained by short trips from 
this csnip. On the 2:id I visited the Stevenson Mine in these mountains, the only mine 
within the area we occupied that has l>een worked. On the 24th we left Sbedd'i 
ranch for the last time r« mufe to Fort Stanton, following a well-traveled road. On 
the *2.'»th we camped at the White Sands, on the Mai Pais ]dain. This is a peculiar fo^ 
mation ; an nrea of about 40 siiuare miles is covered to a mean depth of about 150 feet 
with gypsum. At a distance it has every appearance of an immense snow- bank, anil 
even an cit»se api»roacb it is ditVicult to divest oneself of this impression. The saudii 
rather coarse ; sbrubs and bushes grow in it to some extent. It is said that this biuik 
shows a continual growth, and there is abundant proof of its yearly increase in a hor- 
izontal direct iini. Tin: rojul runs cl<»sf to it, and the constant encroachments of the 
s:ni'I li.'iM- ill Tiiii'- rniiveitrd \\]i;\i \\i]> loriiiei]\- a htrai^^lil roa<l inti> an ininiiMiM- ;iTc. 
This i^ picdiably d'H', Imwcver, to tlw «lriftiii^ oi' tlj«' santl by tlir wintN rallier jiiiv- 
in ::i' ai-Uial i'MH ;>>-e in the total bulk. A Npring bnblihs up fruni nntb r il.*- saii'l- 
bank, and the waiiT. though iml palatable t<» man, is ^iredil\ <nn>nnietl by tlu' tlii^■"^v 
aniniaU aft-r ll -.ii- I«»n" m?.«! Imt iouiiiev t lir<»n«:li the sa»i«ls; it is stron;:lv alk.iln''.' 
ji'id Tnin<r.ih ^^n i!.e f«>l]-»\N in'^ «la\ w «• iias^t-d the Lcsl li'i\er: a < ^)il^i^Ie^a:»l•■ sti'*.«i" 
mshiiii; up fi.>ni the !:i(Hin«l like jiii immense sprir^.i^. llows nn about N-n \ aiils, auu 
^inl'.< a»i lr!V.^•(■^i•^uslv as it ii>.e^. The siM.ire ;in«l moulh nf" this mvsti*ri«»u> river ari 
1 nki.n'.vn : .»} ^)^\ ntlier pnint in its enurM* !,■> it visShlr. Tliat ni«iht we ramped af Hi' 
\i>\\\\ nf Tnlj-iosa, and t liree <la\s latei anivrdat Toif Sianton. 

Al'fei- resfii ;:: t \v:» «hiv.^ af the no.^t. we start«-<l, on the Isi of November, to (■...i.'ilt'tf' 
;.i!r V »ik in t ! •• S-i'-iatinMito Mni;n»ain->, (Mi th»' "Jd \n t' camped at Elk Spiii;u.4"- 
Miile.>i fr en STan!.)n. <>ii«ami» \va»i in a lu'antif:ii eafu-n, with excrllent ^ra/i!;^ 1 '' 
the mul.'->. and W'iihI .anl wafer in plenty. With a lew exccptimis. w.- \\» ir iM|nali> i''- 
t Mni't* i!':iin;r :':•• fi.'xt thre'- \ve«'];-i. Th-'se nn>untain-; aii* if) n-alitv a:i iniiii'i.**! 
jilafe'in. on t heir east'Tfi sj.ipi- ciil by <;»'ntlecan uj>. with lonj; ami numerous bi.iiK'i'-' 
rr.nnini; tmm t lie iliviih- nut tn\var<N in tin' Staked Tlain. ( )n f he wesUin >i'>p<- i-' 
c.i'ioi:< ar ih p \\\\i\ III JU'"'!. with hijih. pii'cipitous walls. They :i;*e hea\ ii> li:ii- 
lM-re«I, ]irimMpally with pine, though scnib-oaks ami ([UakinLC-aspens ar<; «iuil«' uiii'.i'.r- 
«»n>>. TImv ale \\c\\ w.'.nieil h\ >e\rral >'reams ami hv manv si>riii^s. These s >:ii ^^ 
ai»' mm'h mon* iniim'rous on the eastern than on the w«'^ltrn slope, (iatne is pliii'-- 
fnl. Hear. <leer, ami t uikt^yn, e.s]M'cially t In; latter, are nunu ions, an»l, jml^inii; n"'^" 
the tracks and <'ast-oli" anth-rs, m.'iny elk still ranm* ihcM- mountains. thouu,h il vNa-i "t 
our forium' to se<- om» of these animals. Tin' nieafer part «>f the nnuuitams lit- w it..'.".i 
the Apache Indian reservation, ami this fact has kept settlers and prospectors aiiii •>'• 
entirely out of thecouidry. 

Work was ]U"osecnfed vi;^oi*ously until the *i"id, sns]»endeil only on the "-fh aijd .';^i 
bv suow-^Jorms. In ihesr nim'teen days we meamhr«'d '.V.yu miles, and lra\<.-.^'' 
;ilt«»^ethei- «'»*Ji' miles. < )n the 'Jlst and *J*-M we w«:re \n it houl watci, lia\ m^ Icii <'ri 
walt-r-ke;4s hrhind at Fori Stanton, ami failing to lin«l any sprin;;s, we turiuMi l-a'^'v 
towanl the Pi-nasco (.'ri^ek, whi«di w«' ha<l left ahoui a ueek hi'forc.aml at noon or. tlu' 
•j:i«i we reaclu'd it. with the mules in a very weak condition and the nu'nihfr?> ot tl'.':- 
parly heartily tired of subsisting on bear's uieaL alone. At '> a. in. on the 'Jiih a ^iv»• 
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snow-storm befi^n, which contiDued all day. The next mominff found the ^ronDd 
red to a depth of 15 inches, and no signs of a cessation of the storm. At 7.30 
. we broke camp and started for Fort Stanton, a distance of 79 miles. At 4 p. m. 
torm ceased, leaving a depth of over 2 feet, and we camped at a little spring, 
males were in a very bad condition. Lack of food, combined with the intense 
and difficult traveling throngh the snow, had weakened them all, and it was 
)tf nl whether they could hold out. On the 26th we traveled 21 miles, and camped 
Ik Spring. On the 27th 22 miles brought ns to Dowlin's Mill, a government for- 
igency, and on the following day we easily made Fort Stanton. 1 found await- 
ne instructions to disband the party on or about the 10th of December. Accord- 
r, the property was boxed and stored, and on the 7th the party disbanded, and the 
ral members started for their homes. 
,e following is a summary of the work done : 

I triangulation stations occupied 9 

odary triangulation stations occupied 8 

e-point stations 251 

ider stations 1,898 

ber of variations of needle determined 30 

»m-barometer stations occupied 98 

oid-barometer stations occupied 1,235 

tings made on triangulation stations 2,249 

s meandered 1,679.68 

1 miles traveled 2,672.57 

ire miles surveyed 4,656 

lere are no valuable mines in the area we occupied that have been discovered and 
ced, but this subject has never received the full investigation that it deserves, 
ntiferous galena was found through the San Andreas and Organ Mountains, and 
3 are indications of both silver and gold bearing rock in the Sacramento Moun- 
I. The galena ore is not valuable, however, only averaging from $10 to $18 to the 

le Stevenson mine, in the Organs, has been worked, but to little profit. The dis- 
d from the railroad atd consequeDt great cost of transportation has induced the 
3rs to stop work for the present. A lawsuit, now in progress, involving the title 
le mine probably had its influence in this respect also. Most of the silver thus 
akeu out has been found in pocket« in the limestone that constitutes the surface- 
. A shaft has been sunk*, however, and a true lead reached in the solid granite, 
lead trends northeast and southwest. From different assdys, and the practical 
cing thus far, the rock is found to average about $33 to the ton. 
ool is, perhaps, the most important product of the country. The immense plains 
sheltered rincons in the mountains, together with the mild climate, make this 
ttry one well adapted to sheep-raising, and considerable wealth is invested in this 
loh of industry. 

ittle- raising is the principal occupation of many. Agriculture is but a secondary 
luit, as there are so few places where the soil is suitable. 

ranklin, or £1 Paso, Tex., is the seat of the custom-house of the district of Paso 
Norte. On the op])osite bank of the Rio Grande is the old Mexican town of £1 
>, having a population of about 5,000. The character of the commercial inter- 
"se between the two con o tries, at least in this district, is shown by the following 
e, kindly furnished me by Mr. Blade, the collector of this district, to whom I am 
tbted for many other acts of courtesy. 

DISTRICT OF PASO DEL NORTE. 

Exports and imparts for the year ending December 31, 1878. 



EXPORTS. 

il valuation $60,000 00 

liiefly cotton and woolen goods. 



IMPORTS. 

Total valuation $420,873*46 

Principal commodities : 

Silver coin and bullion $.313,381 00 

Cattle 59,916 00 

Wheat 5,543 00 

Wheat-flour 7,244 00 

Com 6,3:37 00 

Beans 4,287 00 

Sugar 3,307 00 



16 position of the initial monument of the boundary line between the United States 
Bfexico, as determined by the commission of 1855'*56, is as follows: Latitad(^^*M? 



HEPOET OF THE CHIEF OP EN01SKEK3. 



"! 



47'00";lonffitiidel06=31'a3".5. Onrdetflnniritiiiiui.if ilji> -ii'iin,>,iiiit ilifforodnDmeirhrtl 
Latitude, 3P4C'58".Mi lougitade. 1011° SV :i4 .nj. Tiiii ,li.L(vr<ji difference id latilMf 
of 1".46 or about 147 feet, »nd in loagitiiile of m ' :.■: nr iibmit 90fl feot. Oof d»- 

t*rru!niiHoD i[ the pi»iti"ii "( the El Put" '■ri'ti''lr,il sIihtwI h rnmiirksbln rojaet 
.loii.-.iwij.bihiit. .if till. l.,iiiiiil:\rri-omTni->-i"ii. Ah piil.h-.li.-d in l.lipirrftport.tbc piwilta 

:il ^ . ■ ■...■- ■'■ 7; : -.li.i.Mii;;:! ilJtiVreDt.,5of dQlyO".&9 inUtitnit 
f.iiil ' . : I ■. .. ■ , i;i. |.ii.- ,>r 111.' ■n;r,.ii.iTiit.^iil nioininii'iit vim ildtiMWUKd 

li> >' ■•■-'•• 1 1' ' ' '■" ■'■ '■■ '■'"' "'li'T r'"'"!-' *'>' tri^irjatil'itiiiu. The buunilmy coa- 

Tlui 4,63(1 Jdijuuru EialvH BUrvejed bf tliu^Mnj luay b«»[))troiimMi^7 elaased as fullowt: 

Arable, with li-rigulioa VB 

Grazing, good %!IH 

bad m 

Timber, Ihtr^ tH 

Hraall !« 

Arid or barren «ti 



In oanDluHioD, I ileefre to thnnk the ruerabera of the party fat their uQtiriDi! aantfj 
and oheerful co-o|»eratiua uuder all ciruniiistAncea. T'l Mr. Maiaon Is due, lu 3 tut 
gmat extent, the Hucueua of the Renwin'B work. Mr. Walbridge i-eoilerod ridnablv n 
Biatauoe in the topoj^aphical line, anil Mr. Ken* iw laeteorolo^st aud Ur. Phillt|>a u 
odometer- recorder wera all that coiilil bo dc^irud. 

I aiu, very rea[>Mitfally, your uUadiuuC iwrvaut, 

FroRve Ghipfin. 



Second Lieulcitaitt of KnpHm'. 



Appbndix D. 
r of likctenast willahd topnb, cohps ol 



0(niR.>r, Utah, Marrh IT, 1'J79, 
Sue: I have the honor toitabmltthefulloitliignqioitol upuntittu Ol puliM.iin3(t. 

my charge daring the iiea«ou of 18T8: 

Sl'nVEY OF GREAT SALT LABE, 

jived oarlr in Mnrch, nt the ileld-olSoe in OgdiMi, 

^ . . iirvej of Gn-ae Salt Lake. A plan (or prosMOliiij 

this work bad already lieen Buhniitled, and iu reply yonr directions were : T\sA ' 
oareful meander of the ahore-line of the take and of ita ialandH ahonld lie miide ; tbi 
the amount of in do wins water shonld be determined by nieuBiiriiigall streams Sowisff 
into the lake; that nbsprvatinijB Bhonld he made to deKtrmiue the eurface-erapotalia 
OD well as the rise and tall nl the take \ that all necesitary topograiibical notes of l^ 
country immediately bordering the l^ike, and of the ialaads, should lie taken. 

Soundings were to be made when [iractioable, bat as onr opeintlnus were onflnfd 
entirely to the land, and land-trauaportation only nsed, nothing iu this respect mdU 
be done. 

The party which took the field March 11, consisted of myaelf, ae esecntive offiMr; 
Francis Klett, tupoKrapher; Lonis Sockets, meteorotugical observer and chainmu! 
Corporal John T. Hill, Fonrteenth Infantry, ohainman ; Private M. G. BrenholB, 
Fourteenth Infantry, pncker ; Private Joseph MessBr, Fonrteeuth Infantry, cook in* 
Hi^istant packer ; SHrgennt F. L. Hnlfinun, Fonrteeuth Infantry, was left at Ot;<<«D ii 
charge of the observatory, and wao to inaka the preBcnbed meteorologioal olMervslin* 
there, and waa charged with making the axperlueuts fur determining the evaporsitDO 
and rise and fall of the take. The iiiHtramentfi an p plied were one six-inch Wflrdt 
mann theodolite, reading to ten secoQils; one Y-tevel ; one Young &. Sons' topoersph- 
ical transit, reading lo one mi unto; one graitieuter, and the necessury meteorotngical 
inatrnments. Five riding, four pack, ana two team mules, with a tight spring n ""' 
were the means of transportation. 

The principal streams entering the lake are thu Jordan, Webur, nnd Bear Rivei , 
those are the only ones whose discliarge was to be detcnuined by regular cnrrenl-'A- 
scrviitions. It was only poseibte, from the small size of the parly, to gangs IIkw 
Htreams in succession ; and aa it waa desirablo that tliiu sbuulil be done as nearly m 
tb(* Home date iiA p08»ilite, and as only the eastern and northern shores of tb«likt 
conld be meandered withoot the aid of a boat, the mouth of the Jordan River ' 
aeleoted as Ilie itiiti»l point most favorable for our work. After detenniDiug the 
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'go of the Jordan, oar first care beinjur to find a snitable place for our obaervations, 
regular meander work of the shore-line was commenced. 

be surveying party proper, consisting of the topographer and two chainmen, fol- 
ddy as nearly as possible, the actual shore-line ; and an average of seven or eight 
iB per day was fotind to be good work. A great deal of soft, sticky mud was 
mnteredy making the walking very difficult and the chain very hard to drag. 

meander work along the eastern shore, around the Promontory, and along the 
;hem shore of the lake, was prosecuted almost without interruption, until a point 
It eight miles, south of Kelton was reached. A few days of stormy weather were 
3rienced, and a short delay made at Weber and Bear Rivers to gauge these streams, 
eing impracticable to continue the work further without the aid of a boat, and as 
could not be furnished, the party, after waiting several days in Kelton for in- 
ctions, returned to Ogden on May 12. Around the Promontory, and where the 
"e could be closely followed with the wa^on, measurements were made with an 
ueter instead of by chaining. Three-point stations, to serve as checks to the 
k, were frequently made. Careful topographical notes of the Promontory Moun- 
8 were taken, and two of the principal ])oints occupied as triangulation stations, 
dful estimates of width, depth, and velocity of all streams encountered were 
e, so that the total inflow of water to the lake could be determined. The only 
uns not observed by us in this way are those entering the lakeat its southern end, 

lying west of Jordan River, and the few small springs on Antelope and Stans- 
f Islands. 

lere are a few springs known to exist below the present level of the lake surface, 
of course no estimate of the amount of water discharged by them could be made, 
total discharge from all other sources, not including Jordan. Weber, and Bear 
)r8, as given by our observations, tb 2^ cubic feet per second. When it is remem- 
>d that these observations were made during the months of March and April, after 
streams had' begun to rise, and when the springs were well supplied with water 
I the last winters snows and rains, and that at this season none of the water was 
rted for purposes of irrigation, it is not too much to assume that this result will 
esent a fair annual mean of the inflow from these sources. 

CURRENT OBSERVATIONS. 

gauging the Jordan, Wt^er, and Bear Rivers, sub-surface -floats only were used 
^ were made from ordinary tive-gallon coal-oil cans, the tops and bottoms of the 

being cut out. Wires were soldered diagonally on the inside to serve as an attach- 
t for the cord connecting with the surf ace- float. Light slips of pine board were 
)d to the proper length and fitted on the inside near tne top of the can, to ^ive it 
cient buoyancy. Each can was connected by a fine cord to a small tin elliptical 
, carrying a flag. This served to keep the main or sub surface-float at a constant 
b, and the flag marked its course. Opposite each base-line four or more cross- 
ons of the stream were made, by taking soundings at distances of 10 feet. * The 
ims being narrow, the distances were very accurately determined by stretching 
I bank to liank a cord marked at distances of 50 and 10 feet, respectively, with 
:e and red rngs. These graduated cords, when placed at the extremities of the 
-line, afforded a very easy and accurate method for determining the course of each 

le results obtained are given in the following table. I base my estimate for mean 
large on a study of the character of the channels and on information gathered as 
tie relation existing between the height of the water at the time of measure- 
1; and at the flood and low- water seasons, as well as the probable duration of high 
>r. ' 
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230 EEPOBT OF THE CniEF OF EN0ISEEB8. 

The mpan infloir to tbe lake for the year i>^S would thna be ti,000 eubte 
second. This resnlt, is not to be re^liod opnn as giviog a correal: utean. Such i 
the case, very iieuily, if the Nouroen of these BtremuB were oonsiant BprlofrB, and 
they were alloired to flow iu their owu t^hnittiaU throiiRliout the year witlunit bciM 
fliverled for purposes of irriftalioii ; hut, ilcpuuiling lu luey do larfctrly npou the WW 
iag of the monDtRTn mows, an almost daily duvtuatiuu (luring the spring anil aanin 
monthn is Doted, and the amonnt Is, bpsiiliM, percuplibly deoreaaed itnrinK the tern 
of irrigolinn. Dorini; the season of hish writer Ihe volume is niauy tiniea that of 1 
fall sud winter months, and it is very dlfflualt to form a oorreot estimate of ihe IM 

ObHcrvatinns wet« made by me in Uaruh, 1MT9, tci (leTermine the height of t>h« U 
snrfnce as cmupareiil with Itx bi^iffht of thn same date in lUTrl. 1 And Dial, in ibe yt 
tbns inolnded. the lako tell 2,1175 feet, nr abont 31 iuehe^. The averai^ anunal r«_ 
fall ftir Ball Lake City for the past ten yeara Is over 20 inches, while the rainfall foi 
the year eniUng Morcb 30. 19T9, as taken from the rucords of Ifae siKual xtattou M 
8a1t Labe City, is hat 1C.02 inobea. .V marked decrease in the lako's supply is thai 
shown, both of inflowing watur and of rainfall. • 

An iotlow of 6,U00 f«et uonld in a year suiHee to cover the lake to a depth ol W 
iuoliea. Adding to this Ibe total raiufiill a^Hniued for the whole lake to be IS iiich«L. 
and the fall of the take surface 31 inches, we have for the tot.i1 anonal ovapuratiiniS) 

ttVAPOBATlO.V, ETC. 

The observiktioes for ilctonuiolng the i^vapnrAtinn aod rfso nnd fall of the lahs « 
made by SoTKeaut IIninnsD at Lake Side, neat the i-iUage of Kaysvllle. This point 
aeleeted ns being onnvpnient to OgdoiiF and, besides, na buieg distant from anf lufl 
strcninB of freoL watur and froni the raonntniiis. 

A wooden pillar, giadiiati^d to fcot o»d Inches for 5 feet of lt« lenzth, thn xnro helif 
at liie boitom.woa wit In the IilIco, In aboul foutfctitof water. On March 18thoT"'"~ 
Burfnce n-nd 1 foot and 9 iuolw* A largo wooiicn staVo, to Kervv us n iierinanenC nw^ 
eiicpiMiirk.wus driven new the flng- Bluff, and its top connected by luvellnx wiUitM 
zero of tbu WBter-soalo. It was found to bo 11.075 feet hi'-ber thnn nni-l rem. 

For ohuiniug the evaporullou, u wooden bus, lined 'viili /inn pin. I mn-le parfsollj 
water-tight, was provldeil. lUt interior ilimeiisious wn.; ■_■ i "i,. !.. , i.\ .m ii,i.Iim, bjH 

tnoUos deep. It vtaa so weicbt<»d by uuuut4irpoiBuit pu-.- ■■ ;: ■■■M-"i iit4ad- 

ordi, lu which it whs nuwie Ut work, that, when litleil ti- '■■ i: i .' i< ' ' ■:<. ihv top.lt 



IS not moie than 3 inches above tbB l«ke snrfaott. Un.i-- ;>i!i i miiu- Uks ncK 

jiole. The WKtet In the boxwsuld tbna bo sntueciei 
H influences of temperature, sun. ninil, ruin, &.U., 



the graduated pole. The WKtet In the boxwsuld tbna bo sntuecied, oa nearlTas nidM 
• ■ -' - '" ■■--- - '- ' ■ " ■■ ftterioUl* 



The smouiit of evuponitioii was to be taki'n direcU.v from the box by soah 
□ier readiuu, or was M be deteruiiiied by iiieaBuriug the flniii-onnouH uoiitaii 
box wbdu hlk>d and the amount remaiiiiug ut lllu time of obaervatiou. The dllfcinDue. 
referred to tbe size of the box, would elve, it waa thonght, a more correct measnn 
thnu uonid be ohCaiued by vernier reiuling. Olhrr neceniuiry meleoroUigiaal obseivi- 
tions were also to be made in eonnectian therewith. The whole apparatus was pismi 
in position on the l£th of March, a clear, ualm day, and seemed to work well. LattTi 
however, aud attor repeated trials, it wax found that no reliance oould be placed In 
the r«gnll« obtaiutxl. If the lake was at nit rongb, the dashing of the waves ngslnlt 
the bos would sooo fill it with the sjiray thns formed; and on several ocoadoo* tbi 
bfix wa« found totally submerged and suuken, a result, as I snpi<nse, of the nndnl*- 
tory action of the wavee, which would not allow afrueactiouof theboE in its gnwT«J 
standard*. 

On being informed of this failure, other luetliods were proposed to Sergeant HoB- 
man wbieh might prove more sucoessfiil; hut be did nut find opportunity to carry oOl 
my Duggestions, his time, nntil his death, being folly employed nt Ogden with P[i>' 
feasor Aiidr^ aud a^tsociateti, who were busily eugiiged iu prepuratioUH for the irttdt 
of Mercury. 

The circuniatanoes of the sergeant's sad demise have already been reported in fiD 
to yon. Sergeant Thomas Knight, Fourteenth Infantry, was afterwarils dctnilodtt 
take the late sergi'ant's place, but no further oIiKervatiuus were made at I>ake 8id«> 
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Divided as follows: 

;y time and three-point stations 49.5 

(y o<lometer (>0. 5 

\y chaining 145. 8 

nps 22 

^8 from Jordan River toKelton 54 

fs delayed by f-t^>rm 9 

tern- barometer observations in the field 118 

9n)id-baronieter obHervations in tlie field 118 

tern- barometer observations on triangnlation stations 16 

»roid-barometer observation on triangnlation, topographical, and meandered 

tations 155 

DEVELOPMENT OF THE TERRACE-LUCIN BASE. 

n the fall of 1877 a base-line, a little over 24 miles in length, was measured along 
line of the Central Pacific Railroad between Terrace and Lncin. Two measnte- 
Dt8 were made« nnder the direction of Messrs. Klett and Kintner, civilian assistants. 
3 work to be done by the party under my charge was to level this base, and to so 
'elop it as to connect with the system of triangles to the northward and eastward 
upleted in 1877. 

'he i>e'sonnel of the party was the same as that engaged in the survey of Salt Lake. 
Q instrumcnf-M, field-eqnipment, and transportation, were also the same, except that 
wagtm was taken. Tnan«^nlation instrument No. 112, by Wttrdemann, was very 
ch out of order. Application was made to have it replaced by a better one, bat 
B was not done. The results obtained are not, it is feared, as good as could be 
3ed for in consequence, although great care was taken, by multiplying observations, 
eliminate all source of error. 

The party left Ogden on the evening of May 23, by rail, ^nd reached Terrace the 
it mornhig. On inquiry, it was found that the monumeDjb erected by Messrs. Klett 
d Kintner the previ(»us year at Lucin had blown down, and had lieen removed and 
»troyed. Two members of the party were, therefore, at once sent forward to rebuild 
uid cover it with white cloth, a supply of which had been provided on leaving Og- 
n. The monument at Terrace was still standing. The work of leveling was at once 
dertaken and curried forward to completion by Messrs. Klett and Seckels. On oc- 
pying the extJAnities of the base, the monuments were found to be indistinct, even 
the most favorai)le tifues of the day for observing. It was, therefore, decided to 
iroase their size, and a iieight was given to them of from 25 to 30 feet, while before 
jy stood but 12 or 15 feet above the ground. On every station but one, where the 
iw w)VH not obstructed by mountHins, sights wore taken to both monuments. At 
let Knob the Lucin monument could not bo seen, for the day we made the ascent 
this mountain proved to be hazy, and the Terrace monument was undistingnish- 
le. 

The work of leveling being completed and stations made at the extremities of the 
se, we proceeded to occupy, in order, the following points: Desert Peak, Pilot Knob, 
iwfoundland Peak, Clear Creek Peak, Citadel Peak, Deer Peak, and Tangent Peak. 
lis completed the work assigned us, and, returning from the field, we reached Ogden 
ne 20. Topographical notes were taken by Mr. Klett at nearly all the monntain 
itions. and the heights of all were barometrically determined. 

The history, resources, and general geology of the Salt Lake Valley and Desert are 
) well known from previous reports to require from me any further description. 
Mining locations had been made and some work done near South Promontory 
ak ; at Newfoundland, where there is a district organized ; at Silver Islet, or Desert 
ak; and in the Clear Creek hills, north of Terrace. At none of these places was 
)rk being prosecuted at the time of our visit. Locations were noted on the east side 
the Ombey Mountains, in the vicinity of Pilot Knob. On the wes^ra slope of 
ese mount>ains, distant from the railrosid about eight miles, and in the State of Ne- 
da, is situated the once thriving mining town of Buell. Work in some of the mines 
the vicinity is still carried on, but only to a limited extent. Specimens of ore were 
taiued only at Newfoundland. These are principally carbonates and sulphides of 
pper, with some argimtiferous galena of low grade. The district has been almost 
andoned since 1871. 
following is a brief summary of the work done on this trip: 

iangnlation stations 9 

•pographical stations 3 

mps. 14 

lysin the field 28 

lys in traveling 12 

lys on stations 8 

tys in leveling base 6 

»ys delayed by storm ^ 

16 w 
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PARTY tl. — ltT*n SRCTION. 

Tliis iiarty, wUioh was nrdftniipil at Ofcilon. Ulitli, iu the Uttur part >if •lulf. M 
(■■Uol (if myaelf, as <?x»cntive oflieer and liulil uatroUDiDxr : Frotik CnrpiMiUir, t<>f>ax[ 
phi'r; William Hdltis, met«i>roIi4Kliuil iilwvrvt<r; W. A. furriiiifiun.anemiit »n4 ih1(H 
Dter recorder : Genr):t> Slennrt, nhief jiiuikiT ; Curiwral J.T- Hill, FourteeiitJi lutBUl 
packer; and Charles Tlarris, ooiik. Oti« man tu aot na k<i><I*^> I'xnlor, uiid uuti at i 
wurk wna «ngH|{eit on miching; the liulil. 

The work intrnnteci to ns was the ooinplelitiK "( the anrvey of IJie ouudtry lyt| 
within iitlAH-ohcctoT:! A.73CT:{D, iwil rU A, left niitininbeil in IrT<i. IiiHtniBUM 
were alsii Rivrn iih M criiitiuua tlia work aniithward froia Loh Angules lutr^trd S 
Dit'KO. us far hb time aud tlie wwtlher wtmlit peroitT.. 

We louk train at Ogdeu, with our cumplele outlit, aa tlie 2G[h ila; of Jitly. T 
point del iict«d forcoinaieDviiigBetiiHl ti«lil work w(m CaliuntA. Oal.. aiiit tIliN trertMh 
ot] Aognxt S. All the snppliea for the seaeoii were receivutl here. P'ram tliia jxrlnti 
prweedeil to oieander tbe Kern River to its forks, neat Kerovilln, and to anrvef til 
sniall iiutluished areas ; ono l^ing wiM and Minth fnun Owen's Peak, and eaiiipi'' 
the couutry in the iuiiuedlate vicinlt.v of Wnlker'g I'hhs; the oilier lying oonli ot II 
Bivar, on the slope of t! e mniuitBliis towards Tulare Valley, and couiptitiog 
oouDtry drained by Pusa Cr««k. 

The ronta of the pnrl.f from Calienio was dowti tlie uaQon to the milroMl sM 

Fauipu, aaroaa the toot-lillla, anil down Cnltonwood Creek to Kern River, and thf 

over tbe Ilreokenriilgp Honiitain ti> tlia iniuing town of Havilab. From this polntM 
staee anil freiRht mud mnning frmn Caliuatc to I'Anninniit waa followed, np Ihniur^ 
fork o( Kern Hivor and throucli Wiilkci'i- Tjih-. in Uovtito Hole, a staan MtHion (iBl_ 

Mlgeof t.h»Mr>jMvu Dcnert. Bcliiiii'i-. .< "- 11 mt ihn hillaafiil di>wu the Ediii' 

Cr.H'k lo the town of Wrfdou wn^ ■.■:! rmiiiinB liowii tboKpni RifC 

CftunH Uxik 01 to Ibo old ininiHi; . ■ . ■ ■■■u-:<\. •>( Uahl<int<gn. 

liiTuun.' eiiiil to havo been Iho lii'i .■■■■■■ ■ ■ ■ i .niiiy, Wu worv on . 

cffil lint little farther along till- iM' I '■■; i ii-'- | it. us the nafiun below b«n(__. 

to its tiiuuth iKMBimes a narrow, riHk-l>niiiirl. jnnl ii>i(iiMaa>ile (^otge. W« tbenlril 
tonipd northward across the laoniilaiua and ilesoeudad to Ptwa Creek. A fow d« 
in tbiis tuition sufficed for Mr. Car|H:Dt«*r lo Rsthur the nenessary totrngratihioul d«l 
whuit w» pnMiwded to meaDdor Ketn Uiver from the month uf tb» cauoa tu Baket*] 
flslil. W« th«a rataiiied to CaliaaM for B«pplla«, 

Tltefoot-hiltsbordurinK thaTalarByalt<>y,westOf Drerkenrldge Mount. lin.anit l.hoM 
norlhof Kern Hi ver. were well oovernrl with the Kras^mnf Mii» i;n,tiiirv. :riil, wli-rv l.'I 
eat*u ont by Bhre|), the feed wan Hbiinilant. Iu the olbev ]nir(iii[]s dI iIh' ,jnririuy It*' 
veiBEil by u« the Krazinf; was hut indifforuut. Au iibuiiiliiii''i) ol rlni.' ]iiim liiiiber «» 
toniid near tbe sunitniiof tbe Etrei^keurid);^ Uonutatn, mid in the vicinity ot Fan 
Creek and near CalienCe the bills were covered with oak, live-oak, nud sugai^piMi 
In the country east of HaviUh and Kernville but little timber oE any kind waatumii 
Ahinti; tbe south fork of Kern River, and In tbe valley wh«re the north and south tnb 
ooDie together, Ifaere are abont ^ square miles of cultivable land, with a Hufflcienq 
of water iu the river for irri)!ation. A oonsiderabie sum of money tvoiild have WlH 
expended to carry water toaTl this land, which, judging from appearances, is nati 
prmi ncti ve. 

Poaa Creek sinka before reaching the plain, and only fumiabes water for a 
ranches along ItA banks while yet In tbe moautains and foot-hills. 

Kem River, OS it debouches into tbe valley, furnishes water enough to irrigate >l-- 
•HHI square miles of land. It is being mostly ntiliied on tbe plains abont Baketsfisb^ 
where there are laree ooropanies formed whioh own and control the water-rij^ls. 

Leaving Caliente Auf^ust i^, a tine aronnd the north side of Livermoro Miinnlaia I* 
tbe old Tijoo Reservation woa Tuuauderwl, From this point our ciiiirHe was thranxll 
TejunPaast^i tbeDenert.and thence aoruss tbeLiebro Ranch to Elizabeth Lake. Hen 
we entered the oannn ot Castac Creek, wliiob we followed to ite month, on the SaaH 
Clara River. Then, crossing by trail the luouutaina to the south of this stroam,** 
reached the old mission of Ban Foruando, September 1. This nountry was visited kf 
parties of the survey in Iti75. The only new ground tiumhud by ns was the CasM 
Cafion. The country through which this oreek runs, from Elixabetb Lake t« witiiiB4 
few miles of ila month, is almost utterly worthless, beiug covered with a thick gi '*' 

of chaparral and other brush, to the exclusion of all other vegotati on. Near the^ 

Clara tne brush runs out, and the hills are covered more or less luxuriantly with hertl 
age of different kinds, affording very good pasturage. A great uauy sheep ore henW 
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, and very much tilted and twiated. Still lower it changes to a pudding-stone, and 
D to a sandstone. 

!'he next nnflnished area to be surveyed by as was sitnated west of onr camp at San 
tiando Mission, and comprised portions of the San Fernando, Conejo, and Santa 
nica Mountains, and of the Simi, Las Posas, Santa Clara, San Fernando, and Los 
^les Valleys. Our time until October 3 was fully occupied in this region in mean- 
ing roads and trails, and in occuping topographical and other stations. The sea- 
at in the vicinity of Santa Monica lor several miles, and from San Buenaventura 
beyond Hneueme, was also meandered. The only lava seen during the season was 
nd in the hills at the lower end of the Simi Valley. For description and resources 
this region reference is made to the reports of former years. 

)n the 4th day of October the ]>arty left Los Angeles for the San Gabriel Cation, 
tsing on the way the beautiful San Gabriel Valley and the old mission of that name, 
1 to have been the first established by the Span^nh padres in this region. The old 
irch here is in tolerable repair, and religions services are still held there. The snr- 
nding country, which is largely taken up in orange culture, is the most beautiful 
ited by ns during the seastm. The work in the caflon progressed very slowly, from 
almost impassable nature of the trails we had to follow, and especially owing to 
I absence of grass or forage of any kind for our mules. The four principal forks 
re meandered as far as it was po8sible to penetrate with our animals. The extreme 
stern fork, which rises immediately under San Gabriel Peak, was named Joy Cafiou 
donor of Mi*. Douglas A. Joy, geological assistant of division No. 2 in 1875, who in 
it year traversed the whole distance from San Gabriel Peak to the mouth of the 
ion on foot. 

'here are extensive deposits of detrlMis and d^briJi all along the caflon, which are 
iferons, and gold-washing has been and is still carried on to a considerable extent, 
ere was some excitement at the time of our visit about reported rich strikes at and 
iv the Winston silver mine, near the mouth of the caflon, where a true tissure-vein 
aid to exiHt, and where there are silver deposits resembling in many respects those 
ir Virginia City, Nev. With the exception of the mining interests and a little pine 
I oak tiBil)er near the suinmitH of the mountains, very hard to get at, the entire 
;ntry drained by the San (labriel is worthless, and coniprisen one of the most dreary 
I uninviting regions imaginable. From the head of Joy Cafion we made a compar- 
^ely easy ascent of San Gabriel Peak, and, although detained there two days by 
rmy weather (Mr. Carpenter and myself remaining on the peak during that time), 
at last succeeded in obtaining all wished-for results. We were just three weeks in 
I canon, meandering the stream and occupying the necessary mountain points, and 
ring that time onr animals had become very much ^aded and worn, so that for a 
le but short marches could be made. After meandenug San Antonio Creek to near 
head, and making a topographical station on a mountain west of the cafiou and 
ir San Antonio Peak, we took the roa<l leading through Cucamonga to San Ber- 
rdino, and reached this latter point November 1. Mining in San Antonio Cafion had 
t received an impetus from new discoveries made there, and a number of parties 
re at work washing or prospecting. 

kt San Bernardino we supplied ourselves with rations for thirty days, from the 
neral stores that had been forwarded by rail from Caliente to Los Angeles, and 
snce to Colton. The surrounding country is a fertile, well-watered, and delightful 
Hey of tieldH, vineyards, and orchards, and contains a mixture of American, Spanish, 
d Indian population. The principal business interests are centered in San Ber- 
rdino, though the town of Colt^m, but three miles distant, and situated on the rail- 
ul, bids fair, as the general depot of this region, to rival it in time. We were de- 
ned two days at the mouth of Lytle Creek Cafion by a severe storm, the only one 
perienced during the 8eas<m. The surrounding mountains were covered with snow 
if-way down from their summits, and in some places to a depth of 18 inches, but it 
rapidly disappeared as to occasion us no other inconvenience than the delay men- 
oed. 

rhe ascent of San Antonio Peak was made from the head of Lytle Creek on the 10th, 
d the next day we crossed over the mountains northward into Swarthout^s Cafion, 
nping at Matthews' Ranch, where Lieutenant Whipple and party made a halt in 
^5. The rock anmnd San Antonio Peak, and, indeed, throughout this whole sierra, 
a;ranitic. The cufitm of Lytle Creek towards its head is the most regular I have ever 
ID, and exhibits signs of extensive glacial action. The east fork of San Gabriel 
Bek, heading under San Antonio Peak, and just over the divide from Lytle Creek, 
shows this same action to a marked degree. Gold placer-mining has been carriea 
to some extent in Lyile Creek, but the work is now abandoned south of Swar- 
»at's Cafion. On the mountains dividing it from Sun Gabriel and Rock Creeks, an 
lodance of fine pine timber is found, interspersed with a little redwood. Water in 
irthont*8 Cafion is quite scarce, only appearing as springs at different intervals 
Dg the caflon. Locations have been made at each of these, and several ranohes 
e been started, where potato-growing is a great success. 
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After followiug down Svartliout'a Cation to near ita utuntli, on the Aeaett, anil tnin 
ig lo the east sad croBBing alow ridw, ne tnrurt-d therasin Cnjcm Wnsli at its b«a4 
■Old reHdins 4,511) feet on the divide nt this point. The prujocteil roil nnul Ini 



Seodence -wan to liBve inu ttirun^jh this )iaB«, and tbegriidlRg 
pted fur a di8lai>ao of several niileA. Iiier«wjin|{ from tlic wf 
lo tb« desert a Iouk tunnel ia necessary, and work on thin bud niw Iwen I'nmQitiio 
The wagon road dors not follow the main paas for mure than half »f Itn li-n^'b, I 
tnriw lo the risht up a aarro'n', rock; cafmu, and tlipuce pawiea froiu itn li<.>uil uu lu I 
ilewrt. We followeil this road fniui the month of the culiiin to a tuilu liu.iutid J''« 
HtaKe xlai.iou, and titeu croaned ov^r on io the west fork uf the Mojavv Klver. An i 
te;inWH pinin or vallu;, well covctmI with gmsa, aloig lliia HtrBuni ti> Lhe frirkioi I 
rivrr, Hflnrdit iisBtiiDige for great nambera uf uattls and horses. At the time of ti 
vi«lt The rauge wftsovprBtucked.and tb« grass pretty wfll eaten down. At Ibofol 

of ihe Mujavuwe found aa eiCHmpuieDIi of alMintfiflvPah-IIlBlndiima.inuludiintiu i 

woiueD, aud pblldren, very comfortahl; HieU (though liviua in wickiaps) and tvM 
al)l; well dressed. Tbey have naier ilil^liea ooustrnoted Vt irrigate alioaL 10 aen*t 
laud, aud thin Ibey farm each jenr. Xbeir prlucipal food, hnweveri uonHliitti ut p)M 
liiits and such game an ihej- can kill in the BurrunndlDg iiiountsiiia. Nearly all <W 
wBler o[ the river at this point conjpH from the eatit tnrk, aud it all einka a shurt d*"" 
tanc« Iwlow the Indian camp. 1 esTiniale that tlinv is water eiinugb coming irat -^ 
tbv cntlcin here toirrigaMathnDBaid acres, and there ia njore than tbil aiuoiiot of laoi 

io Ihtt plain below. Of ita fertility 1 canuut apeak, thougb 1 Judge it to be not 

|imdueiive. 

Up to this point the bllla were more or less thickly covered with chaiMural and ' 
bniitb, if timber of aollio kind waa nut found; but here we enoonulered tlie trne il 
country. The hills l« the naal.wsrd, which we skirted by folio win u the trne dr»<'r(. jiUllh 
wwre eniirely doatitnlAof vpc'^tftti.m, pxcppt n. aoattprinc cniwtTi of lpnncli-grs*i, an* 
rewmlilnl.iu thoirdrj, iinf''!--! ■ii'ff.Tr-irr'c. fhr-i-^.i-iicd ^,..>i';.-..!' irn-Tir'-iiuN whlHirii 

linra and ijiern from l.hi- '.i. ii '-' - I .,-,,■1 1 ,. .1 i.i.' 1, 1 il^anlatioo,. 

Farlbcr eBHt.Bs we nsc'i'iji'i " ' ..'>.'. 1- .' ,.. ■ --, liriisband 

pIDun piiin wcni again 1 ... ' :.: pma wmt 

oBCOiint«rrd,Bttel.t'bint; c-ii-('> .Li'l :i- I 11 .1- ;-.iii:.i \ri.i 1 i. . k .u .i ;'ii ■- .1: ISiTiiatdinl' 
MoiintjUn, and WMlnaril along lUi- fUTtnoit »i iIjk riKniTitiiiiiH t.n t)i>- (.'iijuu I'aM. Sev- 
eral al^Hin mw-niilla have already liocn built, ana at iiolooiub VnUcy, ilinniJiere' 
mountiiinajnit Dortk from 8au BMimrdiDo, wlilcb Hnp|ily the em rounding eoiimr;. 
lumber. TtiD miniug unil tioibev iuterestii of thSti reKion <uv tbe only ouen at any onv- 
atd«rable v^ne, Ifaatijjfa tba gntas; awwupa of Bear Valley ntfonl gund pai-tiirajp- iiit- 
lag tba mimnier monllia. At tlio low*r end nf thin valley the wmI. - ^ •• - - -■ — 
largt^, shallow lake, which ia a rcaort fur thouHnnds of gei'M- iim) i1ii< I 
nwk formations Bre alill smuitio, tljiimrb Ibore am some i|iiiui csi.^iii 



Enils, notably in the vicinity of II 
tho Lime Valley mining diBtricI 



.3 tho Lime Valley mining d 

Lille east of Cqjon Pass, and ou the sonlh slope of the uioiiutaiuH. l^iiut of lii'u 

ley tbe hilla uru moatly covered with pifion pino and Ihe highor mouutains wi*' 

From onr camp at Loue Valley two tnpograpbica] st-ations were made ; one 
erul Hill, no named from exteunive mioerai dejioBils; tbe other on a point tv 
diviile between the headwaters of Whitewater aud Santa Ana Creeks Fnin 
Valley weurossi:d over the innnutniD hi to thecHDou of the Santa Ana, and uieandpKJ 
that creek from Uie fork near its bead to near the month of Bear Creek, beyond whicll 
it WHS impossible to peuetrute ; thru, rroGHing tbe west end of the San Beruardlw 
Uouuiain, we desoencled into Milt Creek, at Foraoe'sBauobiand from there pnieeeded 
to Sun Bernardino, icbicli we reached November S9. 

In Mill Creek there are two or thrte ranches, where fruit-growing isaprincinalbi. 
neait, The miltx, from which the creek took its name, were ileHtroyed by a flood in U&i 
and have not been rebnilt. Forseu's linucb, here ailnated, is a favorite camping apW 
for pl(>usnre parties seeking ivllef from the intense anmnier heat of the valley beinv. 
[n Santa Ana CaSion there are several large denegai, where during tbe snninier agmt 
many cattle are [laatnred. A large tisli-jiond was bnilt here at considerable expeM 
and lisb-cnltnre eutcretl into; but It has proved a failure, mainly, 1 Jndge, from tt* 
want of a market. Besides pine and oak, some very Une cedars are found in thil 

Onlers were found awaiting us at Sao Bernardino to disband the party in time U 
reucb Sacramento with our outfit not litter than December 12. Four daya were speat 
in the mountains to the north of San Uurnardiuo, to nomplete the topug'raphy of thai 
region; and then, foUuwing down tbe Santa Ana River, we reached Sant« Ana De- 
cember 7. On the Ktb our animals, st4)res, and public property of every descriptidll 
wore loaded on to can an<l started for Sacramento. Arriving there, everything ww 
runsferred to Lieut, fi, U. Bundolph, Third Artillery, qaartermaster of tbe aurvg)^ 
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ad the work of disbanding, storing, and shipping, carried to completion under the 

irection of Lieut. S. £. Tillman, Corps of Engineers. 

The following list shows the principal observations made by the party : 

extant latitude stations 9 

lain triangulation stations 2 

hree-poiut stations : 106 

leander stations 1,571 

lonuments built 43 

ariations of the needle taken H 

liles nieaKiircd 1, 176. 44 

lilts traveled and not measured 462. SJ5 

amps SH> 

istem-baroraeter stations 176 

.Deroid-barometer stations 1, 044 

►ays on the march IIH 

>ay8 in camp 11 

Information concerning the mining districts examined will be found under the head 
f mining notes elsewhere. 

Very respectfully, your obedient servant, 

W. Young, 
Second Lieutenunlf Corps of Engineers, 
Capt. Geo. M. Whkrlkr, 

Corps of EnginterSf in charge. 



Appendix D (sub). 

leport op lieutenant wlllakl) young, corps of engineers, in charge of a 
special party engaged in the survey of great salt lake and vicinity, 
field season of 1679. 

United States Engineer Office, 
Geographical Surveys West of the IOOth Meridian, 

Ogden, Utah, July 18, 1H79. 

Sir : I have the honor to submit the following report of th» operations of a special 
arty engage<l in the survey of Great Salt Lake and vicinity during the field season 
f 1879. 

The party was orj[;anized at Ogden, Utah, and consisted of myself, as executive officer 
nd triangulator; Francis Klett, topographer: Louis Seckels, meteorological recorder 
nd chainnian ; Sergciint Thomas Knight, Fourteenth Infantry, chainman ; Private 
oseph Messer, Fourteenth Infantry, cook ; Benjamin Brown and Lewis Brown, boat- 
□en ; making in all a party of seven men. 

The boat chartered to furnish transportation for the party was the Joseph Brown, 
i Salt Lake, a sloop-rigged yacht of about nine tons burden. We ha<l besides a cat- 
iggfd skiff, which was used in landing and in general coasting where the water was 
hallow. The surveying party U8e<l the latter boat most of the time, as good headway 
ould be made with the oars, even when the wind proved unfavorable for sailing. It 
Tew about one foot of water, while the large boat drew about three feet. 

Instruments, rations, and the general camp-e(iuipage having been shipped from 
)gdeu, the party proceeded by rail from that point to Lake Side on the Utah Cen- 
ral Railroad, meeting there on April 22, 1H79, the Messrs. Brown with their boat«. The 
;eneral stores were at once loaded on to the boat, and everything placed in readiness 
p commence the survey work as soon as the weather would permit, it being at that 
ime stormy, wet, and cold. 

In plotting the work of last year, a portion of it, from the Jordan River to Lake 
Hde, proved unsatisfactory, and it was therefore decided to run a new line between 
hese points, so as to correct any errors there might be in the old work, and to exercise^ 
ihe men in their duties before reaching new ground. 

The weather proving favorable, work was commenced April 22, and from that time 
m was vigorously prosecuted. Stations were made along the shore at distances of one or 
wo miles apart, with a ten- inch Wiirdeman transit, and the p<»sition of each marked 
y a strong wooden stake, firmly driven into the ground and appropriately marked 
nd numbered. A meander line was run between these points with a Gunter chain 
Dd a Young & Son transit by the topographer and his assistants, which afforded 
je means of gathering all necessary data regarding the conformation of the %hoT«^. 



^■6 KEPOBT OF THE CHIEF OF ENQINEEHS. 

The work of rnnning this me&DdM was very faliguitie aod trying to thaut ejtgytgeH 
it; the walking, nlmoet without exception, beiuft itiffiRiilt, Ritbcr from wAtnr, iuud,i 
locMH ■uiiil. For tbie cnnBe aod for tlie rvamtn rbnt the work ot clinining wonlU, 
UuowHity, bo Avqneutif intnrruptnil ulong tbnneBtern Khurn, nail (.■Hpccially arouod tl 
rockjr Bhomi »( i^a islunilK. this metlioi] of cood noting thif inoauilor ww nnt aoutttmi 
ticyund tb« northern end of thu Stjinabury mugo vt njoiintaina, nenr t^kiill Vslloy ; b 
from Ibnt point forward tbnw-piiint stations with tho large iontmirHiut woru mti 
Uitire freqaentlp.knd tbeahoro lino botwcvn tbeiu aketobnd iokndfixvd liy arow-eighM 
Tliia ohuDgo ooublod lu to make mucU grcuter ptogroaH, nud it ia tbougut tbo nwulU'' 
will prove ovon more iiiiti«f»oUir(. 

On H»y 36 wo ruooliod the point where work wm diacQutinueil in li^^ BmIi at 
tlie priucipal ialuida iu tho Inke was then viaittul in taru, ita ahore inianilervd.itud Ibt 
bichvat point oftrofully ououpiod at n trianffulutioo alation. Statioua were then madt' 
with the laixe iuBtniiuent »t thriw ilil]'un;nt points on the proinoulory, and tit tiW! 
pointa ou the BMleni nmiii ahore. to aetvo as ohecka to lost year'a work- The iiliai%i 
linu of the luko eaatwanl a fow uiilw from the mouth of Benr Riv^r, which ww li*~ 
nnfiniabed iu l'^8, waa Sllod in, and the rivor itself moandertid froni ita moatb np. 
far Hs Codoue. Thia lutlor point waa reiiahedJonit^O, and here we dismissed thebott- 
and hoatoieu, Tbeuue pniMeiliug by mil, we orrirod in Ogden June HI. 

PrniiarationB were at onoe made to visit Mount Grant and oocnpy it M a main 
BUtnilatiun station in connectlnn with our work. Thiswaadone on JooeS^ and on 
retiim Mr. Elett and myself reao bed Ogden agnin Juuh:)0. The other moiuberH of r 
party , Bert^nt Knigbt and Corporal Brenfanltz, FanT-t«oi)tb lofan try. delayed at Li 
Side to AsaiBt in construct ion of an evaporatiuu tauk for dittetuilniag the lake era 
r&tion, and did not reauh Offdea nntll Jnly 3. 

A. njoander of the Weber Rivor, trum the Utah Central Railroad bridge atOj;dei 
the lake Hhure, was also made. , 

ObservallDua at the Ogdon oiSi;e are now being mado during three ilayN of « 
week, to determine Uie evaporation from the Iikke Korfaoe. The rCHiilbi thus far nli 
B dally averuf(e of about { ot an inch for the month of July, 

While ou the lake ''■^'■^■" "-"^ ~™= ^^f^*-!-^^ :— ..n»i.^».in™ 
ulta, fosHils, Ac, to 
Tiaited by na. 4 

Liines of xoiuidlnga were made wheneror poasible without iotertering with nnr (rlni 
dntiea. Time, however, did not ]ierniit any ayatenlatio work Id this regard. Tta 
" ' ir brought fVom the lake — in all, twelve hottloa— lAken from tb* bottom, mUr- 



o ProfeaauT Kingsbnry, uf tlie Dcaeret CniIM^* 

sltv, Salt L.-i[ie Citv. for ftnnh-^iB. 

Kollowio,; iH a Hnmmary ii.'imef of llie n-sTilts ..buined by tl„- ae.v*nn-rt l,.lior: 
Foints occupied as main triang>ilation stations: Mount Qrant, Antelope Itlaid* 

Uonumeot Point, Skull Peak, Stansbury Island, Lip Peak ; total, 6. 
Points occnpied as secondary triangnlatlon stations: Dolphin Island, CairingtM* 

Island, OnnnlsoD Island, Hat Island, Miller's or Fremont's Island, Strong's Em ; 

total, ii. 

Nnmberof three- point stations with large inatmraent (Wilrdeman, No. 160).. 193 

Number of three-point staCiooa with small Inalrnment (Young, No. 5063) 2U 

Number of pointings made on primary andaecondary triangulation atations. il,68i 

Average for each station £16 

Number uf points occupied as meander stations iX 

Number of three-point statiousat Ian d-ufBce stakes or marka ... 1 

Stone monuments built M 

VariatiuQB of needle by Polaris .. 7 

Needle -readings from triangulation pointa 4. 

Hninber of miles chained Si! 

Nnmberof miles traveled and not chained ., 300 

Campa made O 

Points occupied as cistern-barometer stations II 

Points occupieit as aneroid-barometer atationa t 

HigbeBta)titudenoted(Hount Oraut), feet lO.SOO 

Lowest altitude nut«d (lake surface), leet 4,101) 

Hiuin^ camps 1 

Days in travel BS 

Days In camp IS 

Streams gauged 16 

Rock speuiiueua collected...... - 10 
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oological specimens ooUected, some in water 

niTvai of iDHCCts, cans ^ 2 

Lad from lake bottom, bottles 2 

fumber of soundings recorded 500 

yeepest sounding made, feet 39 

Very respectfully, your obedient servant, 

WiLLARD Young, 
Second Lieutenant f Corps of Engineers. 
Capt. George M. V/hkrler, 

Corps of EnyincerSf in charge. 



Appendix E. 



eport of lieutenant rogers birnie, jr., ordnance corps, in charge of 
party no. 1, colorado section, field season of 1878. 

United States Engineer Office, 
Geographical Surveys West of the One Hundredth Meiudian, 

tVashington, J J. C, March 15, 1879. 

Sir : I have the honor herewith to submit a report of operations of Party No. 1, Col- 
Sftdo Section, for th*^ field season of 1878. 

The party to which I wtis assigned was organized at Fort Garland, Colo., and 
Pt that place for the tield on the 2()th of July, The foUowing persons made up 
*3 party: Lieut. R. Birnie, jr., executive officer and field astronomer; Mr. Louis 
^11, topographical assistant; Mr. John A. Hasson, meteorological observer; Mr. G. 
- Schleicher, meteorological observer; Mr. E. W. Lyon, odometer recorder, with 
slix Burgess and E. W. Davis, packers; Thomas Wells and John Johnson, cooks; 
»ci J. B. Grant, hiborer. Mr. E. Gillette, jr., afterward joined us at Santa Y6, N. 
i5:x., August 3, 1878, and throughout the season performed the duties of assistant 
F>ographer. 

'X'he instruments assigned to the party or received during the field season and used 
•" US, wcrt% Sextant No. 1475 Stackpole & Bros., and artificial horizon, No. 11; 
^odolite No. VZ'.\, Bufl" & Berger (with adjustable standards), reading to 10" ; theod- 
I te,No. 1(549, Stackpole &. Bros., reading to ii()"; transit-s, Nos. 4951 and 4952, Yonngd^ 
•lis, reading to 1'; compensated steel ta|>e», Nos. 1 and 7 ; one odometer vehicle, single 
U«»eled ; odometers Nos. 10, 15, and 16 ; field com]>as», No. 8, and Abbott compass. No. 

; cistern barometers, Nos. 1988, 2159, and 2161 ; aneroid barometers, Nos. 2088 and 
5^, with attached thermometers ; pocket thermometers, Nos. 17 and 24; psychrome- 
th (sets), Nos. 5, IG, and 20; maximum and minimum thermometers, Nos. G and 14. 
X'he party was (Unsigned to work in Southwestern New Mexico, which necessitated a 
Arch of over 400 hundred miles from Fort Garland to reach its liehl of work proper, 
^ t; en route soiiTe old work was to be checked and the country Ijetweeu theKio Grande 
'ont Albucpierque and the Puerco was to be traversed with reference to its topogra- 
»>' and the routes of travel from Albuquerque west toward Fort Wingate. 
tinough rations were taken at Fort Garland to last the party as far as Sante Fd, to 
tiich place we first proceeded. The meander was begun at the ferry near the month of 
© Trincliera, and tlience Mr. Nell went through the lower settlements on the Conejos 
»cl returned to the Rio Grande at Myers' ferry. An old stockade, said to have been 
ade by Pike near the Conejos, was sought for, but iti^site could not be certainly fixed, 
^om Myers' ferry a meander was run, following as closely as possible along the west 
*^iik of the river, to the ferry and ford at Cienegnilla. Cattle trails were found the 
OHt part of the way, but no travel follows that route. The river fiows through a deep 
Ad rugged canon — the bank at San Cristobal crossing, (iOO f^t high, may be taken as 
^ average. Cattle crossings are found opposite Los Cerros, near San Cristobal, and 
t the mouth of the Arroyo Hondo. From Cienegnilla to Santa F<5 our route was over 
he main road, which had been surveyed and measured by your parties in previous 
ears. 

At San Ildefonso, Mr. Nell with a small party left us to survey the cation of the 
iver between that place and PeHa Blanca. At Santa Y6 I made arrangement fttr 
atious for the party during the season, and our barometers were there compared with 
hose of the Signal Office.. 

We left August G, and marched to Pefia Blanca where Mr. Nell arrived two days 
ater. He ha<l strictly confined his route to the caHon of the river from San Ildefonso 
town, and had be«n compelled to travel a good part of the way along the rocky slopes, 
rithont trail and oftentimes crossing and recrossiug the river. He made an accurate 
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tont»MItT«j of tbis nxcVffiliiJK'y rough i\a[i«ii. I'vDA BUnoa wm s tiiiil.able placftftoi 
wlilt'.li to outer tlie oonntry tLat we desifW to ourvt-T, bi*lwtH)ii Ibe Bio Ohuide aImhi 
Alboqnercine anil (lie TuEtco. Tlie party aiwurilinuly luarohud twinthwesi fnwu pifl 
Blauca towanl ilie little jiliigti of Sau FTnnciHCouu Uie Piwroo. Tbu uieiuidHrwil nMI 
oioMcd tlje river at Peria Blanca, wbeni there la a good fun) — folluned <lawn tbA wm 
bank a few milen tu Cnbero and thence was urer a litllivuBetl trail to the pnebht ( 
Banta Clara ou the Jumea. 

Crow Spring, apparently only n water-kule bnt Laving permanent n'at«r. waa vh 
ited; itiatu ih" hivn I'hilTx <>l ont- of flit' sliott caSnua that l-ui up tbc cliffa cin ih^ 
neat aide of tin- 1 1 ' • n 1 1 ■ > i< <i., : > . i . ilIh^iii. oni- and three- funrtb miles n<M>t of 
Cubero. Iti-ir' ' [>t fur tattle, tboii^b there Was lucid t^ 

of Ihe wtvaTil:<-. < iirnnilo at Cnbero anil imwinnc ttiia natoi; 

in prefureiicv ii< ^h I'eCaBlaiica toward San Ynldro Sprinn 

thiB lattnr Iwinj; ■. ■ .^ -n .i; . "■.-.! ,:il- i- .:ii-i-bolo was shonn mo the bud uf nhw 
oonlA only bii ii vciy nUI iiixl h<up, slmc ilinn^rd toad ; the rongh iDva racks hoil kiMS' 
well ciramj fo either aide, but nnw worn fallpu bocli, nblle tbtiiv npgiouKd ■ iralt 
worn mute, niakliig a airnight courac nearly due eaet and went, and vUiblo for ft mile 
or more from our point of obiwrvjition. I vconid incline to attrlhnic fta origJD tollM 
Indiniiy, aa it cx>nn«it« apparently the Inilinn ttiwna on tbo Bio Oranilc with tbowo* 
thu Jeiuex, but in that vam the amount ot intaroouriie between thu two pladeo,*! 
probably also the Indian population and powvr, hoa taraely decrcaaed. Indeed, tk* 
pnoblo of Santa Cluru prueutcd to the truvclar a most piarknl exauiplo of Bta|rfia1i(tt 
and, iufi-rfutiiitly, nf .irciiy. It in biiili *i ih- l>iii.k<.f tlv .Icmci, ^vlu'n' ibnaliMn- 
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, - ■ (lii.vllH». 

.. L,.^:..-.U. 'Hull ,^..- .» 1 „ii[rlj lUNl* 
linit, Thi'ir fo!"io..iMtH[.d prirniliuilly 
uiiH(ii»hM. Tha Imi1»ri»n of Ihls tonir 

-, , .tiuf itaiubabitauts tbaniupmitiiiu ([or It 1h Ium Uiui 

a htiiii <ii Tiiiii 1^ i;>.iii rhi' totroa on tba Bio Gmndej, made it forma an object of Miil>-*> 

Coutiuuiug MHithwcst from this pueblo, we )iaa«ed tbroaab the sand-bitia along tl^ ' 
Jemez and croHsed an elovalud table-lniid, Blopiog toward the Bio (Jraude. with ^fo* 
grazing. About five iiiiles from tbe Puprcn, the well-deflned ridj-e tbH( runs patil'*- 
with it and fornm (be dividu toward Ibu Kiu Grai.de wub eroosnl. Ou the I'm^''-' 
Bbipp, and almnf fbico iiiilsM train tbe riviT. ivt- r;isf.«i Alum Sjiriny: Tli.' i'uerco Vil— 
ley waa reached juat after it had been viailed by a Hevere taiu-atorio. Tbe alkali miA 
near the atreani was in places nearly kuee-deen ; tbe water, totally nnRt for use, w(W 
flowing in a narrow, deep stream between high clay banks. Tbe character of lU* 
atreaui makes it dangerous tu cross except at well-known forda. 

From the Pnerco we returned to the Bio Qrunde at Albu<|uer(|ue, taking three diffM' 
ent routes. Ur. Nell |>aBBed over a porti<in of tbe road that Icada f cum San BercaidiD^ 
to Salazar, and connects with the Santa F6 roa<l to F»rl-Wiiigate through Pena Blai»*; 
tbe most direct road from Son Francisco to Albuqnerr|oe waa taken by Mr. QilleWi 
the third meander was through San Ignocio to Albnqnerqne. There is a foni of tll» 
Pnerco, at gan Ignacio, and thence a route leaiU weet toward Cebnlleia and Winga''- 
Tbe crosding at Albuquerque may be mudt by ford or ferry. The ford ia very daM**^ 
ohh, and the character of the bankH and iitream-bed makes an exceedingly poor iuk> j 
loraferry. In traveling from Albuquerque ooutb.lhe river may be crossed attln* j 
point and tbe road down tbe west bank tukeii. or the road through tbe nieadowa alo*i J 
tbe east bank may be taken to tbe ton) at Isleta, which is an excellent one. Tbiil^ 1 
ter roail iasumowbat sandy in places, and in this reaped perhaps somewhat inferior to I 
the other. _ g 

From the ferry at Albuquerque, in addition to the road toward Wingate via B» 
Ignacio and the road down the river, is the direct roaQ to Wiufrate, which croweal^ 
Fuerco about eight milee below San Ignacio, at San Luis Bey; Mr. Nell took tbiBi**° 
tJithe Puerco, followed down that stream to iutereectthe road from Ijub Lunaa tow*>° 
Wingate, and thence proceeded to Loa Lnnaa, where I bad gone from Albnqnei^ 
with a portion of tbe party, by way of the ford at Isleta. We bad thus croMed w° 
atiip between the Rio Grande and the Pnerco by six different routes, and obtained tlM'' 
ough and reliable data concf-rning ita topographical and economic features. Then*" 
a nutuberof old roads, but tbe two principally used between Santa F^ and WingatAi" 
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lat via Pefia Blanca and San Ysidro, and second, tliat by the ford at Albuqnerque 
in Luis Rey bridge on the Paerco. Neither of these roads was followed by us 
ou;rh to det4)rrnioe its merits. 

travel to Camp Apache, Arizona, from the railroad termini at Alamosa, Cal., 
riuidad, if not through Fort Wingate, leaves the river at Los Lnuas, and near 
John's, on the Little Colorado, intersects the Camp Apache road from Fort Win- 
Later in the Heason we traversed the part of this road that lies between Rita 
ida and Saint John's, bnt did not go over any of the portion between Los Lnnas 
ita Quema^la, which is said to be very destitute of water in the dry season. 
Lo8 Luuas we followed the main road along the west bank of the river to Ali- 
My object was to traverse the North Star road — a new military road that leads 
Fort Bayard north and passes directly through a portion of the country we 
to survey. • Properly this road meets the Rio Grande near the mouth of the 
), but that portion between the Socorco Forks, near Pueblo Spring and the 
), had been surveyed by Lieutenant Morrison's party in 1877. I therefore went 
tuillo, and took the cross-road to the Socorro Forks by way of San Lorenzo 
;. From Pueblo Spring to Monica Spring we traveled over a road meandered by 
lompson in 1h73. Monica Spring is in atlas sheet ti4 A, the eastern portion of 
ha<l been partly surveyed by Thompson's meander, checked by triangulation in 
nd completed by close work by Morrison in 1877, bnt the only work done in the 
D west of the ridge of the Mimbres Mountains had l>een a meander by Sommers in 
Thompson's and Sommers' surveys had been plotted, and having with us copies 
se, we were enabled to see what had been done. From Monica Spring to Fest's 
which was made the next objective point, a very circuitous route was taken, 
►wever that served well tlie purpose for which it was undertaken, viz, to develop 
nntaiuous, and consequently the difficnlt portion of the country we had to survey, 
rather in the nature of a reconnaissance, and indeed could not be much else, as 
time (August 20) the rainy season commenced, and we had rain nearly every 
iring the succeeding two weeks and until we reached Fest'd. Detailed topogra- 
as afterward obtaiued where necessary, as we revisited the country at a better 
, when working up the adjacent territory. 

North Star roa<l w«is our general course from Monica Spring to Magruder's, or 
Mimbres, near Georgetown. It follows the old road to Luera Spriug as far as 
tint of Kocks, an<l then takes a southerly course into the western slope of the 
res Mountains, crossing the eastern branches of the headwaters of the Gila and 
on tbe Mimbres near McKnight's ranch, follows down this stream a few miles 
^ruder's; thence there is a well-traveled road to Georgetown, Bayard, and Silv^er 

II Monica Spriug Mr. Nell meandered the trail through the western hills of the 
ateo Range to Ojo Caliente and thence tbe trail to Shaw's ranch, on the North 
>ad. The rest of the party followed the road to the forks of the Patterson road 
San Angustin Plain from Ojo Caliente, thence along this road to the plain, 
I tbe edge of this plain a few miles toward the south, and thence proceeded to 
\ ranch across the open grassy country, where head the extreme (though dry) 
of the Gila River ; by this some twelve miles of the road was not traversed (at 
ne). 

I desired to cross the Mimbres Range to Fest's Ferry with a portion of the party 
the latitude of the ferry, but the ground was so soft that it was impossible to 
oti' the road, and no traveled route iicross the range exists between Shaw's (over 
il to Ojo Caliente) and the one we tinaliy took, which leaves the Mimbres some 
miles below Magruder's and crosses the range near Mule Spring. This trail is the 

it traveled route between Magruder's and the new mining town of Hillsboro. 
Hillsboro we went by trail to Palomas, and thence along the river road to 
Ferry. 

point had been selected as the best adapted for carrying out your instructions 
ird to ^'finding a practicable route across the main divide of the continent be- 
the Rio Granile and the head of the Little Colorado, so situated as to be the most 
possible between El Paso and the head of the Little Colorado." It was believed 

the ridge of the Mimbros, parallel to the Rio Grande on the west, there was no 
Table pass between Ojo Caliente and where the range merges into the plains to 
ith near old Fort Cummings. This supposition was found to be correct, except 
route somewhat similar to, but not so good as, that by way of Ojo Caliente was 
by Mr. Nell to be practicable by the head of the Cuchillo Negro. At Fest's a 

of rations and an Indian {lony, to replace one that had died, were received from 
raig, so that two bell mares were available, and the pack-train could bn divided, 
party was divided. I took with me Messrs. Gillette and Lyon, and E. W Davies 
hnson as ])acker and cook, to make the party to go to the Little Colorado. The 

the party were left with Mr. Nell to continue the regular to|>ograpliical work. 

II was instrnct.eil to work southward between the Rio Grande and the summit 
Mimbres in 84 C, and afterward west from the river toward Fort Bayard, in 
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the nonthem part <if the aafne sheet. We were tn meet at Fort Bayard on lO; 
abnnl tbn middle of October. From PeBt'n, bj way of 0,|o Caliente', was to be 
WHTil riiitlfl; ou tLe rel.um tlie drainaKCDt the Stii Fi'aiiciRco (a bmuch of tj 
WM tn lie mBiloBvni]al>1eto find ft route from tlie Li tile Colorado ta the vie 
SUvi-r CIt; or Bayard, whence tlie pliuua lyloft aoDtli of the Mimbrea Mooottf 
sent no uliatHcle lo a roiit« to the Rio Qraude at Meitilla. 
Both (liviaions of the iiurt; left Feat's on Soplcmber 7. 

TRIP TO TUB LITTLE COLORADO AND RETURN TO SU.VKR CITT. 

Tiie accoinpanyin^ map showi the ronto taken by the Little Colorado j 
golog tutrard that river and the dlatnnciw, the profile giving tho I'lcvatlon 
other routes of Ibis [iiirtf meandered are tliuae unruss thnDutll Hon n tains, am 
Tnleroiui J aud tlio return route toSilvrtCitybySno Francisco ttivor are not o«| 
mapped, no wrlJ-delined route being developed by them. 

At Feat's ia a ferry and a t;oud fori! iit loiv water: aeveral roads nonveri^ to 
the Jornada del Hnerto or the plains on the ettst side of the river. They k 
Fest'a through the gap in the Cuballo Mountains. The point 1b a very g'K>d 
to approaubiiH from that side, aud a bvlter r<)iul-bed can be had fruni Bl 
Feat's by the Jornuda del Mnerto than by tlie river, oniu;; to the heavy sand 
Dear tbo river, and wt the pluin presents a more even sarfoee. The map stH 
ontivanl route. It leaves the river at Fest's and pawea over griidually-nsin^ 
nntil a high grassy plain is reached, some six miles from the river; croir 
I plain in k uortnwesl dicuutiao aotii the abrupt bank of the oaDon Atamosn is r 
DowD this II road ooitld b« cunstmnte'l at auy desired grade. Onoe in this oi 
drain oondnctit oue to the low divide tn the plain of San Augnstin. Betwi 
town of CaDada Aiamoia and tho government post at OJn Calientie the oafU 
mauy places very narrow and somowhal winding; astream some 8<x feet vri 
three or four Inches deep llowa thruagU it. Apparaolly there w^mld be dat 
wash In the caflon at high water, bat tbu wajtoU'road nowpaisinit through it tc 
nsed for a number of yeara. There i» little wash, and the trunks of the trees and 
do not evidence high water, and scarcely corroborate the a' ' " ' 

dnneil with a depth of several feet throughout t' 
a fen~ ycnra piuit. Still it is certain that erent c 
roud built through this caQon from washing. On going np, the a 




■t tbu hot snriugn, which are situated )n the little valley tuiit ab« 

■ gOj^ ' - '■ ' " — ■• ■ ' "' - 

igb or 
. I'Hng . . ... 

caflon below nud 2-1 uiilcs cm the roiiM- from Fewt'i- ia the' town of Cofunlii Alu 



This opening (or entrttnee tn g „ , . - - 

in tho rocks, soarnely more than 30 feet wide sod with perpend iealar w 

drcd feot high or more. The water from the springs which form Ibo atruam i 
shallow rippling flow that completely covers the lioor of the galcwnv. In th 



Heiioan town of perhapa 100 iuhabitanta, who aimply cultivate the Bat, 1: 
mile wide, using all the water of the atream for irrigating purposes. The gn 
prodnotive; several hundred acres are under cultivation. A few miles a)>ove tt 
the caAon narrows as stated. A stnnted growth of wood appears ou the bar 
from OJo Caliente good timl»rcan bo reached within a, few miles. A sawu 
formerly in operatiiin here, but ia now removed. Thronghout tho oafion the si 
shallow and in no place cuts out tlie bed. 

In September, Ojo Caliente was tbo agency tor about 300 Indiana, held t 
quasi prisoners of war, deprived of thuir arma, nudi-r charge of Lieutenant Cnn 
of the Fifteenth Infantry, with a guard of some fifteen soldiers. The buildi 

food, consisting of two sets of officers' quarters, a small barrack, a trader's at 
ouse, and a good corral. The place cannot but impress one for its beauty and 
The warm springs, several in number, with a temperature of ri5°, are on the el 
the low hills a tittle north of the opening of the caElon and about a half mile f 
buildings, which are on the south side of the main drain. The warm springs 
the moat of the water of the stream, but there are copious cold springs near thi 
Ings. From the west several broad, open, but dry drains, filled wiui fine gra 
Terse at the post. It is np the longest of these, from the norihwest, that t 
leads toward the Little Colorado. Alter Ojo Caliento, the next wateron the mail 
Lnera Sprine. after the eoothem arm of the San Angnstin Plain has been cross 
going frotu Ojo Caliente, we firat pass the fork of the road (Patterson's) that fu 
^ortest road t« the Tnlorosa Pass. A limited supply of water will be foul 
spring on this during the greater part of the ;ear a conple of miles from th' 
In this vicinity there is good timber. Shortly after the divide to the plain is 
are seen the forks of the road to Point of Hocin; next, the North Star roail ia cr 
right angles. The direct and best route would ps&a tbroogb the low hills, 
Luera fipring several miles to the south, but it is necessary to visit this p 
water. Plenty of timber Is found about this spring. At present, the sprin) 
filled Qp, the water nipply ia very limited. The next water ia the Eaoiuosa 
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evel plain to cross to within a mile and a half oifke spring. A road forks to 
ilerosa Pass, a couple of miles from Lnera, and on ffle west side of the plain the 
road from Pneblo Spring (or Socorro) to the Tnlcrosa Pass is crossed, 
inosa is an abniidaut spring: small oak trees grow abont, and line pine timber 
had from the slopes of the Horse Mouut-ain, a few miles to the west. Leaving 
>sa, the road traverses hilly country for several miles, but again enters the long, 
id gently-sloping drain that is crossed where the road left the San Angnstin 
plainly giving an excellent grade if we pass around to the north of the hills 
Enciiiosa, but in this case the road would not pass the spring by a mile or more, 
ad now follows one fork of this drain up a gentle declivity to the Continental 
, which is crossed a few miles to the southwest of a well-marked, square-topped 
ain, called El Creston. On the west side, the road descends somewhat abruptly 
3Ut a half mile ; then the slope is gentle to Rito Mangas, where is an abundant 
, and the road enters the drain of the Burnt Fork of the Little Colorado. For 
I miles on the west slope and adjacent to the road all the way from Encinosa to 
7u\o is an abundance of tine timber, much of that about the divide being of a 
le size for telegraph- polfS. 

he east side, several miles from the divide, is passed a growth of willows, where 
can apparently be had by digging, but the amount wonld probably be small. 
Kito Mangas to Carrizo Spring, or about 17 miles from Saint John's, the road 
H or is adjacent to the bed of the Burnt Fork, and its gentle 8lo{»e leaves no ques- 
tout the grade. At Rita Qnemada is another large spring, forming a stream that 
)r several miles as at Rito Mangas. At both these places Mexican settlements 
3een established within a few years. There are three or four houses at Rito 
s, and perhaps twelve at Rita Quemada; probably 50 acres are under cultiva- 
; the former place, and four times as much at the latter. At Rito Mangas are to 
nd the first settlers after leaving Ojo Caliente (a cabin has been pat up at End- 
Mit was, at the time we passed, unoccupied). As before st-atefl, we intersect at 
Quemada the road from Los Lunas to the Little Colorado. No large timber is 
near the road to Saint John's after leaving the vicinity of Rito Mangas, but the 
requently passes through growths of stunted cedar. Aft^r Rita Quemada, the 
>oint of interest is Salt Lake. Shortly before reaching it a road forks to the 
at leads to Milligan's on the Little Coloriulo, by way of Coyote Spring. The road 
just along the north side of the Salt Lake, and from it one can look down into 
ession covering several square miles, the lowest parts of which are covered by 
,t«rs of the lake, a hundred feet or more below the general surface. The de])re8- 
US evidently' been formed by volcanic action ; a couple of small black cones 
s) rise from the water. In one of these is said to be a small lake with wat-er of 
greater saltness than the outer lake. The proportion of salt in this water is not 
I, but is very great, and the bottom of the lake is covered with a thick layer of 
» obtain which it is only necessary to throw out the sediment on the beach and 
vith clean water. It is the source of salt supply for a large area of country — 

others the Zufii Indians, who are said to hold the viciuitv in gteat awe. A 
of ])ure water isHues from the bank of the depression near the west side of the 
.ve did not visit the spring. After leaving the lake, in a few miles, the road 
a number of fresh- water lakes — shallow, but quite extensive, and with appa- 
enough water to last through the year, but it is believed they would be quite 
May and June. The first permanent fresh water convenient to the road, after 
Inemada, is found at Tnle Spring, in the immediate vicinity of which there is 
»d. Shortly after this the road leaves the drain and crosses the hills to La Pilla, 
ence to Saint John's. The drain of the Burnt Fork continues in a northwest di- 
1, int€H«ects the Zuui River several miles from its month, and with the Zufkl 
8 the Colorado some 15 miles below Saint John's; thus indicating a natural grade 

Little Colorado. Adjacent to the present wagon -road from Carrizo to Saint 
, the hills are rough enough to make t-he grading of a railroad difficult, pHrtiou- 
n the slopes toward the river; for here we cross a ridge of broken hills, rapidly 
' several hundred feet to the plain adjacent to the river. A wagon-route to 
a could probably not be better located than the present road, but a railroad hav- 
view extension down the Little Colorado wonld undoubtedly find a better route 
)w the drain. We passed over the portion of the road in the Burnt Fork just 
;he rainy season, and found its bed in many places very soft and miry, but this 
on would, I think, not exist out of the months of August and September, 
iiing over this route I think any one could not help being impressed with its 
less, its grade, and the character of its bed, with little exception. The Conti- 
divide can be crossed by either a rail or wagon road without difficulty. The 
s generally well watered, and much of it welltimbered, while from Ojo Csdiente 
Little Colorado there would bo no bridging and little cutting to make, even for 
3ad. A direct line from El Paso to the mouth of the Zufii will be found to pass 
)re than 35 miles from Fest's Ferry, the point at which we left the Rio Grande 
to cross the mountains. It will be seen that this direct line outs through 
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>>'t;rii mill 8lmn''H lliote in > ui^Bt tlrul ol 
Liu^li tli« uuduii u-iiulil bu ItMH dirEul tbui Ul« CHltulA AUlIK 
Tli<-ii frum Slum's lu llif> 81111 AuRiiatiii pluLn the ruute wuulil iiixioiiwirUy bu 
iliUltiiill or (.'itriiiloiiJi. I ciiiKihidv lb^^ tLu CuDuiIb AlAiuuuk odtMii » mnlu qniti 
Hli<>rt iiii Ihv [illii-r Hiid iituoli t>iusiur. tlieipbeiui' uln>udy :iguud onKUD-rOKd. wblle t] 
i; Jiol ■^vci, II iriill l)y Ibe Cuubillo N^^gro. 

Nfur La Pitla \n oroxacd tbc Imnndnry liae t>?twe«D New Mexiixt and Ariz'inu. SaI 
Jitbii'n in a town af nlioiil ^IHi mbnbltiMita. moat of theni MoliunDS, The ntsilii fi 
WliJUHlu niid troiii tbu Kio Grande (Loa Luuas) to Ajiflchx Join at the town. 
Llttlt^ Coliiruiln, bete a HlreHiu Home 13 fuxt wide and >* iucbm dMp, u aruoKHl 
furd. Tbe niad to A{iai;hi4 aftefWArd giasMi! by Cave 8t>tlDK, dcu. 

A road Irads np tbe Rrri^in towiird HiiHDgervllle, alKiut W iuUt« dMoiil. W« . 
tbl* ronte to eKi»miii« tbe valli^ at the Blreaui. Sii niilm from Saint Johu'a la foi 
two remarkable epriugs. uullrd " Bait Sfrltiga," Butb iirenent a clrcnlar anrfii 
water: tbe Urgent is nbout 911 feet Mcroiis. About the aiirlngs tbe tnrTaoe Id 
inenliiry rock, proLalily lime, formed by deposita from the irutcr, whiub in uo 
Near tbe natern edge rba nivk has foriued luotit rapldlv. and ]irehpritit a wall irbii^li 
now luon than a foot above ihe BDironudine mtrface. The water lions in miiiaII (|UI 
tlty over the edj^ at Ihe walL whioh on the int«rfor in nearly perpend iRnlar. ™ 
devp«r of tbe two HpriiigB is 4*) feet. All aroand tbe epriugs is an atkall marsh, 
tbe Hedioientary r-ick ban mnde a solid footiaic eil«ndlug iu one dtroction about 
feet from the springs. The two are about ii) yanls apart. A ranoh haa b««[i b 
oloMi to the spiiuga, and ia inhabited. ITie wakir Is Dot uuflt for iiac,and Is drnnk 
cntil«- A few mjlee nhore theM agftio, on tbe same side of the stntam (the went},' 

fnnnd « alinilar mrleaof apriniw, callud Tiile Spriair*. Tim oor "- • ' 

and cliH»50to HXItt^t ill liriTlii ri.i- iu::,i ili,> ■itr^iu.i, hl.i|iiii:; I 
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. .« (ouit J m-ar Tiilo &iiriiin, lint wa« liiiriuiii uut 

anpnmtitinud vieitors. Old pottery uiuy be found un tbe Uills, ai 
dwell iiiftH. 

A Mexican llvluK at Tnle Spring Ib now nrAag to irrigate liis land n diroh of Btoii«. 
The water used ia derived from tlio Tule Spriug, ntid the ditch has been so long Js 
iwe tliftt it is, BO to speak, fossilixed. The prcaent owner knows ootbins of who madtt 
it, Olid, with reaHon.attribacaa it to tbo old inhabitnnts. Lying on the surface uf tbt 
Kronud near b^v are tbe retnaiua of anutber ditch, tbe itegnients of IroiiKh shaped atonrt 
iieiiig in jiositiiiii for lEJO.vardsormore. A few settlers are (onnd aliiitg the etreas. 
The road ia diOlDnlt, eueoimterin)( a niiinher uf bills, and within lii miles of Springer- 
ville leaves the atrtnni and truversea a high luva iiiesu. The streatn cum thrnnj^b thif 
iu a narrow, dfep caDon, hnviug in one place an extended and rapid fall. To coustroat 
a K"od wagon>r<iud would require mucn labor. ■ 

Sprfngerville ia a thriving and {[rawing settlement, Bilnatfd in n beantifnl valley <■( 
Ibeatreum. Thereareprubably 150 inhabitants, a Duiuber of whom are Uexicaua, bnl 
tbe iuiprovemenle are dne to Ameriaana. Mr. Miiligan tvas one of the first Americau 
settlers, and owns a ranch and mill. A road thningh tbe Datil Honntaina, from ihe 
San Aiiguatin plain, beara his name. From Sprlugerville the road continues to Canip 

The Miiligan road ia not used for through -travel from the Sio Grande. The road 
which branches from the Saint John's road at Salt Lake Joins tbe Milligun road at 
Coyote Spring and passes thron^cb Spriugerville, hut tbe greater portion of the trard 
ia by way of Saint John's tu Apaobe. 

The Tnlerosa Pasa had been sopposed the beat through which t<J cross tbe Contt- 
neutal divide : in going out, however, we had left it qnilo tci the south. To reach tbg 
Little Colorado at Simnnerville from tbe San Augiistln plaiu had bi^en my 
intention, bnt the ronte by the Mangan Pass hod been found ao direct and giui 
was llcst traversed. Even to oouie upon the Little Colorado at the mouth of tbu ZuQii 
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les below SpriDgerville, gives a most direct ronte to continue down the Little 
ado. 

proceeded, however^ t.o examine the Milligan road and the Tnlerosa Pass, partly 
I view to a ronte from San Angustin plain, and partly to find a route from Spring- 
B to the Tnlerosa Creek, which, being a trilmtary of the San Francisco, would, if 
Id be reached, offer a ]>assage from SpringerviHe, by way of the Sau Francisco, 
ver City, which I had before planned as a return route. 

rip was made from SpringerviHe, over the Milligan road, to the San Angustin 
Returning to SpringerviHe a circuitous route was taken. We crossed the pass 
lerosa, looked for a route up Apache Creek, and, failing in this, kept west along 
sad of the drains of the San Francisco, and tried (from Paria's Spring) the pass 
9 Datil Mountains at the head of one of the drains of the main stream, which, 
ig by the new settlement of Las Loiites, cuts through the San lYancisco Mount- 
n a deep gorge. 

erward, from SpringerviHe, a final rout« was examined to the drains converging at 
rentes, by passing from SpringerviHe up Nutrioso Creek and by the west «ide of 
scudilla Mountains, where the most northwesterly branch of the San Francisco 
leaded and followed down to Las Lentes. 

h routes from SpringerviHe to Las Lentes were found difilcult ; that by the east of 
Iscudilla, and which would fork from the Milligan road between Cienega Ama- 
k.nd Oak Springs to cross a low puss of the Datil, is generally the best, although a 
liles hmger. The other route already has a tolerable wagon-road from Springer- 
to Bush Valley, which is near the head' of the northwest branch of the San Fran- 
; but from Bnsh Valley to Las Lentes the country is well nigh impracticable for 
I of any kind, without a great amount of labor. At present a very niugh road 
) along on the north side of the stream. No natural road could be had close to 
ream, which for a good part of its ctuirso passes through narrow locky cafions. 
Dy well-graded route by LaH Lentes to the Lower San Francisco must pass through 
)rge of the stn^am in the San Francisco Mountains. 

ersonal examination oi this gorge showed it to be impassable. For a couple of 
it narrows to a mere crevice, with perpendicular walls of rock, being several 
*ed feet in height and the water of the stream completely tilliug the winding 
•e from one rocky Hide to the other. 

return to the Milligan road and the Tnlerosa Pass : The grade of the road, al- 
h it might be improved in places, cannot be ma<le goo<1, and some bad, rocky 
) cannot be avoided. The Tnlerosa Pass Ih essentially a southwest one, and while 
rs an easy route from the Sau Angustin plains to the Tnlerosa Creek, and hence gives 
I to the hasin of the Sau Francisco, it in no way offers a pass to the Little Col- 
. The rough country about wIutc the Tnlerosa Creek heiuls in the southwest 
of the Datil Mountains and the Continental <livide, the Datil Mountains them- 
1, and the cut-up, dry, mcMa country to the north of them, combine to make a 
(raded route from the vicinity of Old Fort Tnlerosa to the Little Colorado a difli- 
hing to accomplish. 

before stated the final attempt to find a route from SpringerviHe and follow down 
an Francisco was made by Nurioso Creek (which enters the Little Colorado at 
gerville), thence down the San Francisco to Las Lentes. From Las Lentes to the 
mentsof Sau Francisco, where the Tnlerosa joins, great ditficulty was experienced 
veliug with only loose pack-mules. It wa.*« impossible to go through the gorge 
» stream, and to cn)8s the Sau* Francisco Mountains, which, on their south side, fall 
uccessi(»u of upturned strata blutts where only a dim game-trail could lie found 
ces, and the pack-train was nearly tnree days in traveling a direct distance of 
• fifteen miles. 

le idea of the rough character of this country can be had from what has been 
but without a good map ii^ is ditficult to conceive how effectually nature has 
;ht to prevent man from traveling whither he may list. The headwaters of the San 
isco, including the Tnlerosa, heading in the Escudilla aud Datil Mountains and 
vard flowing through the San Francisco Range, which is south of and generally 
llel to the othei-s, are enrased in narn>w, rocky canons, oft-en b(»xed, and the conn- 
M)Ut there can scarcely be described by sayiug that it is very rough. But this 
country is not without redeeming features, as much of the basin between the 
liHa, Datil, and San Francisco Ranges is made of open grasHy country and pleas- 
Alleys. Las Lentes. a small Mexican F<ettlement, is in this basin. Fine timber is 
ug over the Escudilla, D itil, and on the north slope of the San Francisco. Oc- 
lally fertile valleys are found along the streams. The Nutrioso is fast settling up, 
1 BuNh Valley, before mentioued, a thriving settlement has been started within 
years by Mr. Bush and his sons, and other settlers are* now coming in. On 
le Creek is a recently established Mexican settlement called Apachita. At Old 
Tulerosa is a settlement of Americans and Mexicans. Along the road lietween this 
be Sau Francisco plazas are other settlers, aod these latter plazas, three in nnm- 
klready quite extensive, are rapidly growing Mexican towns, and now contain 
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seventl Kundiwd inbaliltAnlB. A Aqb CAttle-rftQcb has bnnn tokau up liy Mv. Pattt 
ton, at C'ieiieKa, at the western edge of the H^n Aiigimlili Plnin. A hvi tnilea nortb 
this ia Done Spring (aJm Ijiken nn) on the rmul fnim tii« Kin Grnndn to OI<l Fort. 1 
Imtma. All o( l.linie wttirmenu. inclmlliig ft[iriii; 
BlijOrnniln. Altboufib Silvor CUv lamnnli m k 
Imt nana to eilvor CItj. I'bn ntllit^r of ""'' >~ 
will bn B diffiouU tuattrr tn pftA gniil wni^ini -. 

In pnicip«iliiig front thr ploKBa t<i8ilver(.'n.. ■ ■ - i i vn thoSan FmnoiMMk 

which, nftor the Tnlrroim Jirina, b a rapiil hiui.ui; ...i;ii, i.ii..>ri f<^oi wide and a rna) 
dNjp. A dim, lltllu-ased, nnd washNl-out roMl wiut fMlloncd dovrti the ^afion boim 
twiiitvmiire nnlil, owtng lotbo narrowing of tbooanoD.tbB rood utoorapeUed W 
tJ» hllln on the wm( Mdi>, wid, nf Irr ii rouph ronli- of «>nie six mile*, retums I 
atrt^nu ot tlte bond of wbiii Ih cnlT'^il (In- ■' MimiIoivr,'' wlipic. U..r (ivi- nr six tiiiln 

Htn.-Illll Ho WK through o|"'i1 r.i. .1.. ■ I:, |,' i, . - , i.n;, ,.; n, .r, in ■., IJlli \t Ib( 
uf thu niuiuloin'K. in Wllil b ■■ . I ^ ■!.. i : ■ ■■ '.' ■ ;■ ■ llltliwl 

ruad ngaiu Imivmi tb*> n ■. ■ ■ i ■:...■. in lA 

wntor Cnaeb, where i>. mi,. ■ .. i.iw \\ 

r the rutul Hnr 
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To builil 



>. .'MrlJ.lx [Ul.b»Gt 

' I' .1 iieur tb» pKHH. V 

■ ■iv,nijr, Wilh tbe 
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, .1. lui-HDiit. nint«, * 
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. t.ui imvur 1* k. 
rnnHi'i|iii.'iit liability to wab 
l)t'iit)fiw null i^-ailiug as whI 

Ml'. Moilcv, i-ii)CiDeer in charge of anrrey party for Ibe Atcbison, Toppkn nixl Sal 
F6 ItHiltuHil, wi<iit over Ibis route from liie TlilenMn Phwi a aborC time kitfuro 
trsf f^ncd it. 

Thu priiidipal difflcull;, tben, in bitildin^ a iragoii-road (rom tlie San t'l 
jiIntOH lij BilvfiT City in niut in the tintt 25 iiiiIm fruiu iha filaxiia. 

There is a fair road ttom the plazaa up Tuloroctt Creole, Vbiob pawea Ihn E(>tt.teini 
at. Old I'Vrt TuIi'Tnxit.iiiid thi>ii''>', t>y svayof Tuleiusa PHU, leails toSan Augn^ 

TIk |i,...]ik. 31 the iil.iz;iH lirlir-\,' :i r..;iil run lie linilt from (be towns, kee|i 
X'.sr, of xhe nlri'iiiii, nod coniiiig upon it. at the ii)i 
■1 to. Id [bm iCveiit, and nrolialily without a gii 

) cojiHtniuted from the pluzus nntil the ijoo-l part of 
" r L'reek, whence there Is a grnid road " "'■ 



of labor, H mountain rood 

thn roale is rcitcbrd below Wbil 

City. 

SpriiiiiiTville, Aril., on the Little Colorado, shonld Iw wmnected with Silver City, 
New Meiic'H, liy road. The rood from Sprliignrville to Hush Valley, being direct, wonid 
iKMililiycii lis Car ns the puss of tb« Kwudilla KanK>-, ntiil probuhly un far us Basb 
Vnllty. Fniin thin plucq we Irled to find n route by fotlowitis the drain uf the Saa 
rniiiriNW> anil found it Imprnctiuublfi. A more direct niitle would be tbrongb the li'" 
diri-i.'Ily nonib from Bu»h Valley. It would proliiibly huvo to pans to theaontbwes 
tho Snti FraiiciBHo meuas and reach the San Francisco ut the meadowH, 

Hml opportunity perniitled 1 should have gone over this rotil« also; bnt tbo d[._. 
of the Hati Krancisuo waateleeted aa probably tbe moat feaBible. It is probable that, 
wbelber aiisislcd by tbe government or not, the people of tlie country will coiiBtructi 
ronii somewhere in the vicinity of tbia indiuated route within a few years. 

From Dnok Creek, instead uf follow Ing the wagim-road to Silver City by Matii;u 
Springs (known to t)« Kood), we took tbe trail passing by tbe north of Bear Pi'ak. 
We omssed the Oils about Hve miles nliove Old Port West, where there is a thriv- 
ing farming settlement called "Upper Gila." The river aliore breaks unt from ■ 
rouky gateway, iu sight, in the Diablo Mountain, and here Ituwiug tbroni^b tbe open 
iHinntry is a rapid stream abont t£> feet, wide and 12 url&inobes deep. Fioui the Gila, 
nntil the old saw-mill at tba bead of Bear Creek and near to Bear Peak was reached 
wo bad a roogh trail ; thence to Silver City a well-traveled wood road. 

On tbe 30tb of October we reached Fort Bsyard, and .|ninert tbe remainder of tba 
party at Apiiche Tejo two daya later. The result of our obsorvatious op to tb 



showed (1) that* KooilwoRou-road already e 
AlsiuosUi'Ojn Caliente, Lueru, and Encinon 
Jubu's, on the Little Colorado ; (9} that a r 
oToonllguousIo tliut«ata; (D) that if the oi 



isiH from Fest's Ferry by way of Coiiad* 
, Springs, and the Burnt Fork, to Saint 
ilroaii uonid readily be constrnoted ovcri 
urteof theBio Orande were adhered to in 
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gassing north from El Paso it might be possible to somewhat shorten the total distance 
etween El Paso and Saint John's (over the way by Fest's) by construoting the desired 
road by way of the head of the Cnchillo Negro, and thence joining the first in the San 
Angiistin plain; (4) that the vicinity of the Tnlerosa PasH otters no good passage to 
the Little Colorado for either a wagon or rail roa<l; (5) that to connect Springerville 
with Silver City by direct route will be dilBcnlt, and at l>est it will be a monntain 
wagon-road ; and (6) that between the^e two routes the country is so broken — there 
being the Mimbres, the Mogollon, the Diablo, the Tulerosa, and the EscudUla-Datil 
Monutaius — that it is considered impracticable to construct a route in the direction de- 
sired, namely, in the northwest and southeast direction, for this direction cuts across 
these ranges. 

The usual observations were made on this trip, a continnous meander line run, topo- 
gra[»hical notes taken, the measurements being made by odometer. Cistern-barome- 
ter observations were made as far as Eucinosa Spring ; after that, the cistern being ont 
of order, the altitudes depend upon aneroid rea^liugs. Adjacent to that portion of onr 
rout'U within the limits of atlas-sheet 84 A, i. e. about the San Augustin plain, a 
number of topogra]>hical stations were occupied. From San Francisco Plaza, Eagle 
Peak was occupied as a main triangulation station on the 23d of Octol)er. The princi- 
pal points sighted were Madnleua, San Mateo Cook's and Thomas Peak (of the White 
Mountains). The three first made complete triangles in connection with Maxson's work 
of 1877, and Nell's occupancy of Cook's Peak, current year. 

MR. NELL'S PARTY. 

During our absence on this trip, Mr. Nell, with his party, had been steadily work- 
ing in the country proposed. lie had sui'veyed the country between the ridge of the 
Mimbres and the Rio Grande, from the Cnchillo Negro south to the road from Mesilla 
to Old Fort Cummiugs, as well as the vicinity of Cook's Peak, Hot Springs, and Apache 
Tejo to Fort Bayard. About twenty-five judiciously selected topographical stations 
tious had been occupied; the courses of the Cuchillo Negro, Arroyo Seco, Animas, 
Perches, and other streams from the eastern slope of the Mimbres meandered; the 
Rio Grande gauged at Palomas and Fort Selden, it« course meandered as far south as 
Mesilla ; the important roads of the country meandered ; the mines at Hillsborough and 
in Ci>ok's range located ; a base-line about 5 miles in length, located at Apache Ti*jo 
to connect with the astronomical monument established at Fort Bayard, 10 miles 
distant, and several of the development stations occupied and monuments built on 
nil. As located by Mr. Nell, the biise lay nearly in a north and south direction, the 
middle point being about one- half mile west of the camp at Apache Tejo. It was 
so laid out as to be as nearly as possible exactly on the line joining two development 
stations (D and F), so that with the assistance of but two lateral point-s, the line be- 
tween D and F, about 26 miles in length, could be determiue<1. This line afforded 
at once a base for connection with Cook s, Florida, and Bear Peak, points embraced 
in the main triangulation. The base-line passes over the slightly undulating, grassy 

Elain characteristic of the low lands, extending south toward the Mexican line, 
rt^veling showed the southern station (B) to be 298.5 feet lower than (A). When 
laid out the line was marked by colored dags, 200 feet apart ; two measurements were 
made with compensated steel tape, at an interval of two weeks, and entirely inde- 
pendent of each other, the extremities of the tape-line being placed on movable boards; 
the first gave 27,265.9(>d feet, and the second 27,2r)5.920 feet. The ends of the base 
"were marked by upright poles, 3 t-o 4 inches in diameter, about 12 feet high. Dur- 
iDg the months of October and November the country around Fort Bayard was 
menaced by Indians, and several murders occurred which were attributed to them, 
and numerous inst-ances of horse-stealing. The vicinity of the Florida Mountains 
having, tm previous occasions, been made a rendezvous by the Indians, was con- 
sidered dangerous for small parties to enter. Having information from Captain Beyer, 
the commanding oflScer at Fort Bayard, that a scouting party would be sent tothe 
Florida and the Hatchet Mountains, I determined to accompany the command, as far 
as possible, on this trip. Atlas sheet 90 A, a portion of which is cut otf on the south 
by Old Mexico, was surveyed from the eastern slope of the Florida to its western line, 
and in addition the northern portion of the Hatchet Range, the eastern slope of the 
Las Animas range, and a strip of country in the eastern part of K9 B. The party left 
Apache Tejo for this trip on the 5th of November^ joined Captain Beyer's command 
that same evening at Hot Springs, and remained with it until the 15th, when we had 
reached the Hatchet Mountains. The route of the party was from Apache Tejo to 
Fort Cnmmings, over the stage-road. Two days' detention was caused at Fort Cum- 
mings by a heavy rain-storm. From this place a route was taken (with a by-mad only 
for a few miles) across the valley of the Mimbres, (here dry) to the Black Rock Tanks 
at the north end of the Floridas, failing to find lake-water as had been anticipated, 
in the bed of the Mimbres. Meanders were run along the foot of the slope on either 
aide of the Floridas, and four points in the range occupied. From Las Tinigas, near 
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the eoulh cml of the ntos?, we cn>w«d b low Hut vnllcy, llist h 

man; to l>« (be bod of the MiinliTen, into tlie Tros Hermai>iiB, hd(1 Iheoce ci . , 

oth«r v&Iloy w«st to CarrixiUo Sprinf;, an the old road snath froia CarriziUfl Spriasl 
tnW Mexico. OlwervsttuuB were luailo at tlitt Mi?iii-Mi buninlary in ' ' 



n snppoMd M 
nee ctiiiui«<1 aM 



i»-»ighth mi1e« south nf lbs apTiTiK' •<> tliat our work ouu Iw L'<iiiat«I«l with tlmt ■! 
ItoanilfLry narrey. Frviii CarriEilia Spriiijc Uc. Neli, with k Bmitll partjr. mtarnM' 
o ApHche TfJu over the wftj^oD'tiMil, bD(]. urrWinK mvctbI dHyn b«Iur«i thr> rvst ■ 



thn imrtf , niuie the tu-niuil ini^MBiimiiieut ul Ibe liiuv with lbt> rwull giveD slww. 

KriiDi Can-iKillo )4]itiii|,ni HntrliHl. Hnuk wa* dihiIu thu ol^JfOliva poiDt for tb<- rval a 
Lhn party. Wi' |iti><..< iliil ■.•\uiie tlif luaiu road, suil nr»«My| tboriKhl aniEl^nt tlii* t«t 
rltol^ of ol<l .\t<-iM .1, ihrti iiiimI>- 1>y tlio buncjilary )iuH,[<itbu eaalslniwof thw tlaroM 
UiinutalDa; tlii-im . ai'ii-i '"iniMinglboiieak. fnllowed tli« road to the Eureka a' '' 
dlnTlct, t» Ctttrl.ii"ilip Siiriiit iii"l lit AiMchc TVjo, 

NnvtimbriT 23tt, tLin hxitp wurk IwiuK coniplelvd, Mr. Nell, witb a portion of th« parfL 
took mnle np Ui the lta*Aa of tli» Miiiilireii to itu lieiul. and ftfterwatila cnmp1''tVd tM 
Mnrr<>j of the brancbre of the Uila wilhiii niir area. Tbn oourM nf lb« UlU wite t 
lowixt from the aioiith of Acat« Crtvk to nlioni the montb iif Black River, ■,^n•^ ' 
\ht- irall tii the Sapilln. From tbe^apilto ro nmr Pino* A\U'a ibt-j bad a <li 
thrnngb tbt) DJal)ln Monnl.iUnii, arrivinii at Fort lia.vitrd December T. Moanii 
GUlrtlB flnishnd the topography almnl Pino« AU<« and Georgetown and in Turin viliai 
embmcing tbrro the sontbrm slone of Diablo Monntainti lo tbe eaniinit, poltiht 
wblcb were o<:eiTpiod. A pnrtion ol tlie time I whh engaged in obtaining wtailslica 
mining oiHirntioDit in tbc vicinity. Mr. Lvon elnrteid cast (min ForCKayardNnvetnlH 
vr>, Mr. GiUoiionnd Mr. Schlclcbt^T IJroenil«r6, and on DMeiuberSMr. VM, Mr. " 
Hill, nnil mjiwlfi^IiB iiarty having bam disbanded Dieember R tn8. In aocordaiic^ 
yonr lM*iriiriiciaii. Miiob of tbe tnlnntloi of our work, inclnding tbe tnrtcoritloclai 
work, tbiTMii tin trnvpr*rii. file rnnipi.iiin()c,lri.inijiil.iliiinnBdto|>fiKrRphienl etatlonaoc 
ciipii'd, witli III- ii-iin!i'"T'r;i' wn-! in"(ri.-.it i ii.n-i", iinil th« varioniidntonrmtn" ' * 

of mieri't't.ni-'' I. M. . ;..,i, :i , ;, : !■ - I,. ' . ,,.,1 iiiiittbfllieldnndoiBwitPiirti . , __, 

thn ooiiipli'ti'.l -■ Tbe »urvoy of n goiwl jKircit^ 

of S< A,uenrl; ■ ■■ :i ..f th<' part. sUoot l>u A w" — 

fully nindp, m ii.l.inr.n f.. il'< .s|.i-. ..i, ri;,p d. i .!■■ I. i ilr i.'olorado. 



The party wna tn the Iti-ld 13^ daya. 

Tbw main trinDgnliitlna at-ltititiH oocnpied were a? follows, vi« : ,^^^^^ 

1. EflBle P^Nk. TifiBr unnth end Tnler.».a M..nnl.iiiis. ^^^^ 

y. C"..!,'.- r,-i,k, i,i-l,KHi ,MiiiI fi.„k 1-ti.riL;,-. ii.-iii-.iM Turr C.iiiiming* ' 

:). ri. rillri r-nk, lii;;li.--r |i<,ki( !■"!,. lidu lliiii-f. iL.iir lu.rili imuI range. 

4. Ilalrhrt Pi'jik. liiL^lii-xl |ji>liil. Kat^'lit'i Kaiiu"'. ii<-tir ii.iith .-iid rangn. 

r>. Ikiur r'eiik, hiji'i p"iiit niHiiit 15 iiiilfH uurlb ul Silver Cilj. 

Tbii liAsu duvclupiuvnt Btatioiin n*oru fuur in number. BeHr Peak and two of tbe>e 
lait-nanied alatfuuH ware viHible from tbe^tronomical monument at Bayard. Tbe' 
proper ronauctlon wan thus miule. In occupying tbe main Htationa care was Cakt>n to 
connect witb Tboaipgcin'H wiirk, IST.t. nnder Lieutenant Hnxie, Hasaoii'a work niid«r 
Lienlenaiit Mnrrlgon, 1877, and cnrrnnt year nnder Lieutenant Orlfliu, aa aino t>i ob' 
eerve pointa to tbe westward with a view to connection witb triaugillalion in Arixuna. 

In addition t« tbe above, the principal topographical stAtions( which were also either 
aecondarv or terliary triangulation atatinns) occupied were as fullowa : 

No. 3. wooiled point, weat Sbaw's rnncb. 

No. G. Belle, view Bluff, near Barenda Crrek. 

No. T. Peak near Cnchillo Negro, aontb of cation. 

No. 8. Peak in forks Cnchillo Netiro. 

No. 9. Peak near head Cnchillo Negm. 

No. 10. Peak connecting illvide near head OilA. 

No. II. Peak near TipwI Gila. 

No. 13. Frak eanl slope Minilirca, between Cnchillo Negro and Palomas Crenk. 

No. 13. Peak eaat alope Mimhrns, near Animas Creek. 

No. 14. Animas Pt-sk, near Hillfbom', north. 

No. K). Peak between AniranH Peak and Hillsboro', north. 

No. W. Peak east nlope Mimbrea Between Aparlie and Whitewater Creeko. 

No. l.-*. Ptak, miiin tidge Mimbraa near bo*l Whitewater Creek, (oone shaped.) 

Nn. I'J. Signul-ronk, nnar Whilewuter Creek. 

No, '211. Ptuk, near bead Jara Loha Creek. 

No. 'Jl. Kiibludo Pent, near Fort Helden, (north point.) 

No. '22. Picai'ho. opposite Laa CruceH, near Kin Grande. 

No. aa. Peak, Magdalen* Kuiige, near Mason's ranch, south. 

No. 24. Peak, GondaiKbt Range, north of rood to Cuniniiugs from Sloonm. 

No. 'iR. Peak, Cook's KaJige, oonth of CammingB'a road. 
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Ko. 27. Peak near Macho Springs, west. 

No. 26. Hurricane BliitiT, on divide near road Macho Springs to Brockman's, north. 
No. 33. BlniTnear Black Rock Tanks, Florida Range. 
No. 35. Peak near Las Tiuajas (south ), Florida Range. 
No. 36. Peak near Niggerhead Spring (north), Tres Hermanas Mountains. 
No. 37. Peak in range of hills near Luera Spring, east. 
No. 39. Pei«k highest point Horse Mountains, north. 
N*. 40. Cniter near Virgirs ranch, Little Colorado, Arizona. 
No. 41. Eaat Peak, group near Horse Spring, south. 
No. 42. Roand Peak, cone divided between San Augustin plain and Gila. 
No. 44. Rancheria Peak, (high), south end Florida ranges. 
No. 45. Hill near Carrizillo Spring, south. 
No. 46. Cone in group south from Cow Spring, Carrizillo road. 
No. 4d. La Lacha Peak, highest in Animas Range, near Eureka mining district. 
No. 49. Finos Altos Peak. 

No. 50. Cone between Pinos Altos Peak and Bear Peak. 
No. 51. Black Peak, highest point Diablo Mountains. 
No. 52. Peak at Hanover copper mine, north. 
No. 53. Hendrick's Peak, near Magruder's, northeast. 
No. 56. Thanksgiving-day Peak, near head Miembres. 
No. 57. Peak on continental divide, near head Agate Creek. 
No. 5ti. Bluff at Gila, opposite mouth Agate Creek. 
No. 59. Bluff at Gila, opposite mouth Black River. 
No. 60. Bluff near trail between Gila and Sapillo, west. 

Number 60 was the last station occupied, and number indicates the total of topograph- 
ical stations, in which is included all of the triaugulation stations except three. 

No. of monuments built 32 

No. of bases measured 1 

No. of azimuths determined 1 

No, of three-point stations 184 

No. of variation needles by observations on Polaris 40 

No. of sextant latitude stations 34 

No. of camps (main and side.) 154 

No. of miles meandered 2, 509 

No. of meander stations 2, 273 

No. of miles traversed but not meandered 990 

No. of cistern-barometer stations 186 

No. of aneroid-barometer stations 1, 221 

No. of mining localities visited 11 

No. of hot or mineral springs visited 7 

Kio Grande River ganged, times 2 

DESCRIPTION. 

The north and south tier of atlas-sheets 84 A, 84 C, and 90 A, embraces the country 
immediately west of the Rio Grande, in Southwestern New Mexico, except a small area 
north and west of El Paso, from the thirty-fourth degree of latitude (a little south of 
Socorro on the Rio Grande) to the Mexican line, and extends west to the meridian of 
Silver City. 

The Rio Grande River, cutting into the two northern sheets, leaves a small part of 
each on its eastern side. 

This country may well be remarked for the diversity of its natural features, and, 
except for the sandy belt immediately along the Rio Grande and the lowest parts of 
the San Augustin plain, for an almost entire absence of barren soil. 

Its resources in grazing laud and fine timber are excellent; its mineral resources 
Taried and valuable. Agriculture, in common with our Western territory where irri- 
gation is required, is contined to the immediate vicinity of the streams. The part that 
can be used for planting is very limited, since where water is plentiful ground avail- 
able for irrigation is scarce, and in the plain country flowing streams are lacking. 

The country is naturally divided as follows : Into the San Augustin plain ; the San 
Mateo and Mimbres Ranges, and the country west of this latter and south of the San 
Anjjfustin plain, comprismg the mountain region ; the Rio Grande slope; the broken 
region extending east from Cook's Range to the river and embracing the Goodsight 
and Magdalena mountains ; while south of these and the mountain region a generally 
open plain extends south to the Mexican line. 

The Sau Augustin plain, opening to the northeast, and to which access may be had 
by roads leaving the Rio Grande at the mouth of the Puerco, at Alamillo, at Socorro, 
at Fort Craig, and by the (.'afiada Alamosa, lies partly in the northern portion. It 
vrill be recalled that the Tulerosa Pass connects this plain with the San Francisco 
Biver to the southwest, and the Mangos Pass gives passage to the Little Colorado, 
17 w 
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Tbe ^ater part of tliis plain in well aflat>teil for grazing ; good w»tar U te to fooni I ^ 
only in the springs in the f<N)t-biIl8 that Hnrroiind it, and the supply, thoo^ Hnitfli 1^ 
is yet Niitticient to support numbers of cattle ; Monica, Eucinoss, aad Hmm flivinp^l' 
anil tbe Cieuega at Putterwm*s each ^ive a copious supply ; Pueblo and iMtUk, mv I * 
weak, can lie ninch iinprovetl by digging. Of tbe first, all' were oooopMI «l mmt em- 
ing except Encinosa, Pueblo, and Luera. A dat of low, niarsbj^ siooadv wnr alb' 
line, exists where the waters of tbe Cienega reach the drainage ha* of tlw TaDi^. I 
found it imprncticable to cross this with animals. 'I' 

The San Mateo and Mimbres Ranges, running generally parallel to ttbia flto flkmntfe, 



leave an niien country some twenty miles across, sloping to the rivor ftoai thilr foM* 

billM. Peaks of tbe 8an Mateo were occupied bv Lieut. Morrison's 



TfiNMiig ironi ine ejiKi si<ie ar rests lerry, ana leaving me river ait uououwoot 
aiuli : tlicucc to >racbo Spriiijr tbe road pas^'e8 tbrongh an undulating country, sandy 
It-art lu' river. Vunu Mnelio Sprinj; the road ;^ncs to Mnle Spring, where the right- 
land fork may be taken to (JiMirm'town vi;i Unteknian's Miil. or the left, wliirh le.nl* 



upied by Lieut. Morrison's ptttj^ te lriT7, ni 

that region, together with tbe Rio Grande slope as far south as to iBolada'tkoCachllb || 
Nouro, will 1>e found descrilied in his rei>ort of that season's work. 

The Kio Grande slope continues south from tbe Cucbillo Negro antll it OMiMi into 
** the broken region " south of Mule Spring, where is a pass that sepoia to o fftaWflilMii 
and Cook's Ranges. Numerous streams have their rise in tbe Mimbno. aad Aov OMt- 
wardly toward the river ; scarcely any of their waters reach it excenl diuiac iIm HUBJ 
seasons. The ground is of sedimentary formation. A cbaracteriatie of tha knir 
streams, when clear of the mount ain^i, is their channels, which aro doop eala/mth 
almost vertical sides a hundred or more feet deep and several hundiod yatdo aaiH, 
presenting insuperable obstructions to road bnilding atliwart them. Tha aoolfti- 
portant are Pa Ionian. Arroyo Seco, Animas, Perchas, and Apache. At tha aMMh if 
tbe Paloinas is a Mexican town of the same n.*iiiie. The recently estaldiohod aWlg 
town of HillHboro is on the Perchas, in the foot-hills. Except this, only a fcw aettlM 
are found away from the river; a little mining camp is on tbe Animas, abont ten miki 
above its month, while near tbe road leading from Hillsboro to Mnle Spring /bur 9ettUn 
are established. 

The foot-hills of the Miiiibre« are rocky and steep : a slide seems to have occurred, 
which has left a valley lH>twecii the main ridge and the foot-hilLs, through whicA 
latter the streams cut in narrow rocky cations. Good grazing is to be had, which hM 
heretofore been principally devoted tu sheep. 

The^'icinity of tbe Rio Grande presents little of interest ; the Caballo range, biff 
and rocky, forms a barrier along tbe east side, ho that there is no road croaainff tte 
river betwt^n Fest*s and the fonl, 1(> miles above Selden. On tbe wcHt side a road foTloin 
the bank, and much of tbe fivigiit for Fort Ibiyard, Silver City, &c., paaseji this mj, 
crf»NMng from tbe east si<le at Fest's ferry, and leaving the river at Coitouwooi 
ra 
ne 
b 

via Hot Spilng to Knrt Havaid or Silver City. This i-, the slmrtesr practicable route to 
tlitM» ])iiints Ironi Socorro. From a liitle Urlow (he niouth of the Animas a road le;iili« 
to Hill.slHU'o, and thence, as belon' ineiitioned, to Macho Spring, where it joins the 
frii>:lil r«»ad; s<iiith of ihi.Moad the virinity of therivrrissantly, fcwpersonsliviiig thew. 
Where thi' river was gaii;x<*«l J>' l'al«»in:is, Srpteiiiher i'.». HT*^. the widtli is lii.'i feet, ami 
the gn*at«>r de]»th only *-M feet. At Knrt Sehh-n the ^^idth is 'M\^ feet and the greatest 
deptlM(>ctol)er :i, 1*7>) hut 'i.vl tret. It is roiiiarkahle for its shalh»\vnes.s : l>nt more 
than this is tlie fact that within a eimph- of years tin- riv<'r-hed hetwren Mesilla .inJ 
Fmt Bliss lia^i hem foniid fjtr a <listanc'i' ahsolnirly without ninnin-r water. This iK:r- 
liajis better than anything else will indiiate tliesamly soil tlimunh whieh it has to 
stru^i;le, l»nt «d" eourse a ;;oo(l purtirm of the water of tin* already shallow river is U'lod 
in the initiation of land aln»nt the lar;;«' towns of Me>*illa and I.as (.'ruoe«*. 

From Santa Harhara helnw (.'oti(»nwnod Ranch a mad lea«N ])ast Mason's Kanch lo 
uld F«»rt Cnniniings, hut the distance between MaM)n's and Cnnunings is witlien: 
water. 

At M«silla is the .junction of tlic jidvcrnnicni telcj^raidi-lines from Santa Fe. fi-om 
SoMtlicrn Ariz<>]ia, and fnun Texa^ via Fnit IJli>s. Stajic and mail r^>nte^ follow tlw 
same directions.^ The ^^e^t^■rn route, which is the southern mail-nnite to the I*acitif 
coast, leads to lM)rt Dayaidand Silver City : thenct' across Southern Arizona. Retwi*eu 
Mesilla arnl the Mimbres River it crosMS dinM^tly the Maj;dalena, the (Joodsi^ht. and 
the ('o<»k's b'anges, whij-h are neaily ]>arallel. 

The Ma«:dalena and (Joodsij-ht aie low, dry ridges, and the country abont tbeiu and 
intervening' from tin* li'u) (Jrande to Cook's K'an^e is dry aiul uninteresting. Xoar 
the river it is sandy; west the «;ias^ is goo<l, hut there is no tiiu]>er, and water is 
exceedingly .scarce. Slocum's S!ati».ii, or Mason's, on the road from Mesilla, between 
Santa Harhara and ohl Fort Cuinniinj^s, attords the only permanent water. Macho and 
Mule Sprin«;s heh»ng io the drainage at the south end of theMimhn's Mountains. 
Cook's Range, ^o named from the i»ronunent i)eak whieh forms the central iiguro, is 
but an extension U> the south of tlie ridge of the Mimbres. Ohl Fort Cunimingfi. 
where there is a splendid spring, is at tlie east base of the range. It has been aban- 
d«)ned for several years. Where the road crosses the summit a monnd of earth inarhi 
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the burial-place of a party of etuigrauts, who were surrounded and killed by Indians 
flome yean einoe. Mines have been located on the summit of the ridse about 2 miles 
to the north of the peak. The drainage from the range is west and south into the 
basin of the Mimbres. 

The mounuiin region, which will be taken from the San Augustin plain south to 
inolnde the Santa Rita Hills and Lone Mountain, is interesting and important. 
. The Gila and Mimbres Rivers head in it. The tirst receives its tributaries from the 
Mimbres Mountains on the east and the Mogollon on the west, and flows southwest- 
wardly, catting in a deep, narrow gorge the Diablo Mountains, which, a little north of 
Fort Bayard, trend westwardly athwart its course au<l inclose the headwaters of the 
river in a mountain basin, which is tronghed by deep precipitous cafions in as many 
dififorent places as there are flowing streams. The Continental divide northward from 
Bear Peak, near Silver City, makes a double curve. First bending to the northeast, 
it separates the Gila from the Mimbres liiver, and with the Mimbres Mountains 
merges into a single ridge of wooded hills that lie west of Ojo Caliente. From a north- 
ward direction there it changes to the west and passes in a great curve around by the 
soath and wei^t of the San Augustin plain. A divide to the Mogollon Mountains in- 
closes the headwaters of the Gila, while at Tulerosa Pass aud at Maugas Pass we find 
the main divide in its course to the north. 

A grassy, rolling country with dry drains characterizes the northern portion of the 
Oila oasin; then heavily- wooded countrybegins, with water-courses and deep cations. 
Except a couple of ranches on the Sapillo there are no settlers on the Gila or its trib- 
utaries above the gorge of the Diablo Mountains. The Mimbres River heads about 
laUtade XP 10' aud flows nearly directly south, sinking at average water about 4^ 
miles below the town of Mimbres, on the Mesilla and Bayard road. At the crossing 
of this road (November 5) the river was about 1*2 feet wide and 6 inches deep. A num- 
ber of settlers are located along the river to Mc Knight's Ranch, about 30 miles above 
this road. 

In the southern part of these mountains is a tract of country about 20 miles square, 
of which Fort Bayard is nearly the geographical center, which embraces, besides Sil- 
ver City, Georgetown, Piuos Altos, Lone Mountain, Santa Rita, and Upper Mimbres, at 
all of which except Silver City mining interests predominate. Extensive gold,. silver, 
iron, and copper mines have been opened. 

Of the plains lying between this country and the Mexican line, I desire to call at- 
tention to the large extent of tine grazing land now lying idle there, and to express, 
as I believe, the well-founded hope that advancing population will one day bring to 
the surface the underlying water, which will, in connection with the fresh-water lakes 
to be found in many places after rain, afford means for maintaining there large herds 
of cattle. 

The generally level or slightly rolling conntry is separated from the Rio Grande by 
the Portrillo' Mountains (a low range of hills); and is broken by the Florida and 
Tres Hernianas Mountains aud several low groups in the western aud southwestern part. 

The drain of the Mimbres River, generally represented on maps as being west of the 
Floridas and between that raugo and the Tres Hernianas, passes instead by the north 
and east of the Floridas toward Pigeon Lake in old Mexico. 

After two days' heavy rain, when, in many ]»laces on the level, the ground was too 
soft to travel over, we crossed the bed of this river in passing from Fort Cummings to the 
Dorth of the Floridas, and found it quite dry, and somewhat indistinct. Cistern ba- 
rometer measurements showed this crossing to be about r>0 feet lower than the lowest 
point in the flat between the Floridas aud the Tretf Hermanas. From the summit of 
Florida peak, too, it is quite easy to trace the dark line of niesquite bushes that grow 
most plentifully in the dry bed of the river, aud show it passing to the north of the 
Floridas. The Floridas, a short sharp ridge rising some 2,000 feet above the plain, form 
a prominent land-mark. There is no timber on these and very little wood ; water, too, 
is found in very limited quantities. 

The trail which was made by Captain Beyer's command will undoubtedly remain 
distinct for years. Following it from old Fort Cummings, the first water will be found 
at the Black Rock Tanks; next a seeping spring (dry during a part of the year); then 
about the middle of the range a spring about one-half mile west of the direct trail is 
to be found flowing over white rocks, and where there is at least a little water through- 
out the year. Again, in the cafion from the southern to the southeastern high point of 
the range two living springs are near its head, and near where it opens into its first 
valley runniug water will he found, in the bed rocks, in the wet season, and water in 
rock cavities at oi.her times, though I do not think the supply would warrant perma- 
nent settlement. These waters are on the eastern slope. No i>ermanent water is known 
on the west side. 

These contiguous sliarp peaks to the southeast, though much lower than the Floridas, 
readily mark the Tres Hermanas. West of the peaks is a group of hills of limited 
extent, whose foot-hills on the south barely reach the Mexican line. As in the Floridas, 
A few stunted trees only are growing. The trail leads to the Niggerhead Spring, in 
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PSO BEPOKT OF THE C}11E1' OF EXGIXEEHB. 

the miilat of the hillN. in a onGon ilrBiniiit; la the noutti, thn iinl;^ (MraiaBMit aiatM 
known !u tlie eroiip, lu neveral otbrr placra water uinjr be (ouuil in Iwloi aflor ruin. 
West of tlie Rio Uraiide onr routen into old Mexicw load Miutb ttam tSa rMnlty of 
Furt Buyurd. At Ciiw SpriuK.BumenUmih.'snurlhot Ilie line, tlio road «iM*flrg«afruu 
from tliu MetiilU ruad at tbe UiwnufMimliroaaiid IIM Spriniri, ond frani fnrt B«>-3ird 
itudSilvf-rCily. wliei'otlii'reisticuatuiri'hniiseotHGtir. A little miuUi oC CowSflvil^ the 
ruiul furku; that to lliu le(t. and which hiw heen Iuiik in usukmiI oiile)) tnvalMl, |NuMea 
l>,v CiitrL/.illii H|iriug. Aflvr raiu. water may bo trmtid uear thii iumI to iwo ptac«« 
1>etwi.-eti C<iwS)>riut;audCarrixillu, tttiutli from tlte latter apriDg tka rwMJ— !>■ pAoecii 

Tbe riKht-liaiid road bna btwii aitaldiahed vithiu a Eew yean, and wimva Iho •^■tniay 
of the sifver luiDea Ht Eureka, »outh uf Ihe niiuinK «aiu|>. it vrmwi m an aents •(ijtW 
the kuteniatiuiial line wlietw Ibe latter ruua nurih aud soutii, niid Joina ititli iJ>r Canii 
xllliJ road at El ojo de Imi Mu»<]UiIcMi. iu old Ueiioo, i 

Thu grade anil bed of both Ifaetie rouda ix good, aud there la Utile diSalvnoe in d^ 
taoi^i wood BDiI water un both being ifqiially ■uart'e. i 

HOT ilPRISGS, #* 

Adjacent to the Silver City and UMilla road, where the moniitaiB ahipM ^ 
into tbe pUlue, la fonnd Ihe Hnt 8priDK of ^ontbweBteru N'ew M«MiM>. It H 9t ■ 
^iti Fort Bayard by the military roud. There is also a warm sjiriiiu al Apft^sl 
Bud a third one Dear the first (a little weHfl. and a fourth iu the bills etal tt HBd a 
thu Mimbren KlTer, some 1(1 miles aouth of tipper Mliubres. The toaipel 

Spring is very liigb, The water Hw»i]i n i-imolftf opening at the Hiinii 

kaoll. which han h«;n formed by mineral depiutited from the wat«r when USTa: 

about the spring. Tbe »ame furmatioti ia now going on in the trouubti nbhlk «t 

the water from the aprlDK- AneBtbuiiHela k«pt, with bjt^h-niuuis. The curative pro 
ertiee of Ihe water ore aaid tu be great. Thi; t«uiperature uf tbe spring &t Apnc' 
Tejo is S9°, there is a copiona Qow ut wat^r, and when oooled the wat«r in excellt 
dnnkiog. Th« len^ruttire of tbe other tnu aprings is reiipeetively nearly IW a 
120^. Butli are copious. 

DariDglbeeosniiigMLimiuertbeAtchiaou, Topckiiaud Santa F^ Rail rnsd w 

pleted lo Las Vi-gss. New Mexico. From thai place Ui Silver City tlje (liauiuce fa 
treijcht roud. viaAntuuChiua, Pants del A)(na,tu tbe KioOrandeat I>aParidit;-tlieii 
by Snrxnra, Ftaia nud Cottonwoods, and Majiho aud Hot SprinKs, is 'Ktl inilea. Fn 
Las Vegan via Antau Cbiuu, Tigerue, Albmgouniue, Socorro, ilt'i.i thu distance ia 



MIMXa INFORMATION. 

The niirhiug of the uines at Silver City, Piuos Altos, Lone Mouutjiin, Georeelnwn, 
and HillaboTOWBS eianiiDed as far as practicable, and tbe rifsults are submitted oB 
the fcimiR furniNbcd by tbeolllco. ,Some ueui-ral and special information otherwiHe col- 
lected is given here. Ah before staled, these towns (eiLoept Uilbjboro) lie about Fort 
Bayard as a center. 

A general view of this mining regiori shows a central ridge of grauit« ruck extend- 
ing from Pinna Altos in a southeasterly direction throngh Fort Bayard, aud i^outuiuing 
gold in seams, the direction of theae being generally perpendicnlar to the outcrop. ' 

Near Fort Bayard the gold is found iu slat« in very narrow quarts seams, us in tha '. 
Stnart and San JosiJ mines. At Pinoa Altos in the granite rock tbe vein matter!! I 
more deconijiosed, and the veins are several feet thick ; along the west of this is found , 
slate with overlying limeetoiie, iu which the extension of tbe t^ld.bearing veins ahowi I 
silver predominating, as shown in the Langston mine at Pinos Altos and some workintEi ] 
atCenlralCity. ' 

Proceeding further to tbe west tbe slat« comes to the surface at LoneMonntuin nad 
Silver City, and silver is found principally as chloride, in pockets. At the former 

Elace tbe formation is fanlty. the slate is fnand nearly perpendicnlar, and over it 
meatone with silver in pockets, while a little to the south of this well-deSued veini 
are fonnd In limestone. Tbe 70 mine iu Chloride District (Silver City), owned bv Ur. 
Bremen, an'onls a most interesting study. 

The slate dips to IbHenst viuclinod nbont T5^). The deposit is found between t 
beds of slate, with puckrls uc^curring ut intervals, aud a lar^e amount of luetal bas 
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times without. That this body of ore is connected with a deeper deposit, and perhaps 
a vein, seems probable, and the present etfort of the mine-owners is to develop that by 
shafts, and at the same time to prove or disprove the theory that similar deposits will 
be fonnd between beds of slate below, as has been said to exist in similar cases. 

Returning again to the east of the granite rock, the adjacent slate carries gold; 
next, limestone is found. An ontcrop in this has been followed to some extent, bat 
not safliciently to develop a vein. Cubic galena and other forms of lead, with prob- 
ably some silver, was taken ont. Next, to the east of this, occur extensive deposits of 
copper in carbonate and black oxide, but also extensively red oxide as nearly pure 
copper, the vein-rock \>eing apparently a soft feldspathic rock. Near Santa Rita an 
abundance of iron ore occurs with the copper, and alone. The old Hanover copper 
mine develops the belt at the north, and the Santa Rita at the south. 

To the east, again, a ridge of limestone hills intervene to Georgetown, where the 
abrupt break to the Mimbres River uncovers the slate at the present Georgetown sil- 
ver mines. The dip of the slate is just the reverse of the strata at Silver City. This 
superficial vejw of this section is given to invite attention to the apparently symmet- 
rical arrangement of the silver deposits on the Hanks with reference to the other met- 
als in the center. 

A geological description of this heterogeneous and faulty district (principally in a 
valley of erosion and almost surrounded by eruptive rock) must be left to the careful 
somtiny of a geologist. 

GOLD MINING. 

• 

other than the workings at Pinos Altos aud'Hillsboro, on the Rio Grande slope of 
the Mimbres Mountains, little is being done at present. A shaft about 40 feet deep 
bas been sunk at Central City, where the surface-rock is granite, on a ledge which 
promised gold on the snrface. The present indications point to silver, but the vein is 
not yet considered developed. The old San Jadi mine and the Stuart mine, about 1^ 
miles east of Bayard, are not being worked at present, the seams having been found 
too small to pay well. The San Jos^ has been extensively worked, and is said to have 

Said well in places. At the Stuart mine an interesting experiment is being conducted 
y Mr. R. E. Humphreys, who is working the old dump by what is claimed as a new 
process. 

The vein of this mine is well exposed in the shaft, and varies from a mere seam to 
a thickness of three inches. The ore in the dnmp has been exposed for several years. 
It is taken by Mr. Humphreys, and worked in ordinary arrastras ; the object of his pro- 
oess being to save the fine gold^ a well-known source of wastage. This is accomplished, 
as the work goes at present, by attaching t-o the revolving upright a double arm, from 
which copper tubes about one-half inch in diameter and abont an inch apart extend 
downward and dip into the tube ; the tubes being coated with mercury, and coming 
in contact with almost every particle of the fluid, the fine gold is amalgamated, and 
sinks. Twenty to $25 per ton is claimed to be taken from one dump that was scarcely 
considered worth milling. 

It I 8 perhaps unfortunate that ore direct from the mine has not been selected for this 
experiment, as the disintegrating effect of the atmosphere on the dump has undoubt- 
edly done mach to facilitate the separation of the gold (a well-known fact). 

In November bnt one ordinary arrastra was in use. Important details of the pro- 
cess have not been arranged, and cannot therefore be given. 

SILVER MINING. 

The Eureka silver-mining district, in which the first location was made in May. 

1877, lies twenty-two miles north of crossing of the Mexican line, near the west road 
leading south from Cow Spring, and is about 7.5 miles from Silver City. 

The district was worked with enterprise for a little more than a year. In October, 

1878, the only residentij were Mexicans — in all about twenty persons. 

A small Mexican* smelter is erected at the spring, three miles south of the camp. 
Ore worth abont $200 per ton wiis being taken from the Bonanza Hill near the snr- 
face, where the country rock is limestone. 

About a mile to the north of this is the King mine and the Tilden lode, parallel 
veins, and which have been laid bare to varying depth for several hundred feet along 
the surfa(fe, and several shafts have been sunk. Selected ore (about two tons) taken 
from the King mine yielded at the rate of $286 per ton. 

The ores are copper, silver glance, and chloride. Assays have been made giving 
eeveral thonsand dollars to the ton. Other specimens of glance are almost barren. 
The rich ore, as is almost universal throughout this region, occurs in bunches. 

A well has been sunk in an arroyo near the mines, and several adobe houses have 
been built; of which bnt one, however, appeared to be occupied. 

In Silver City the only mill running was working on tailings, which paid better 
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«> wBK iitvHv uivn^ uvwnT, ilnFiiu[ftir nniMrdid not ffltffi eo<hi n-'ooiu- 
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■ometiinw faltlnlbr and Jviw, vhtoh pneecte tha nE^iimL beluniiiiig to 
nontlia of July, Ansnat, and SaptamlNr. TliU Und, tMMr^M t^ip railmj at 0* 
Uppw mia (to (wlled), mk old Fort Wwt, mltieatad toWH«fltak, vill mun iba 
funUh atsplea far tho adjoining eonatir. 6raM ia abaodanl and bmkI not b* mil)- 
vatod; livrcaiibaoatinaaydMlndqaBBtS^-fraaithaopanaUii. Bnmkiuaii^ ipul' 
mill, on tba Hlnbtca, ta the only OM 1> tU» Tiotnlto. A^uAm* fur liiDibot imM 
ntUiw tlM tlite timbor m abnodant Id Ao Bairoand DtaUo Hoontiliu auil tho mmuu- 
alnjMMioa of UM'Oila and HlmlHM KiT«m. 

1 plated JII1I^ 



am Dawn* oi uw uiia ana Mimoraa kitom. 

Tbo adTanoe Matwaid of tlw Sontben PatiOo Ballroad, and tb* «oiiU>iii»li 
tlpnof the Atobbon, Topeka and SantelV withit, wUliit ia koped, buvn . 
eotintiT to nllwaf oanimanlcatlon, with gnat inoreaae u proapwily. 



A. belt of oonntiy IrUw a faw mU« to tlw uat of Fort B&j^rd, and bMwMo tel 
plaoa and Qaonotown, la rlob In vmptt. ttoa is fonud adjacent to Um ooppar aal 
alao wltb It. 

Tfaa olAaat mtnaa an tboae at Santa Stto, at preaent owii«d hj lleaan. Cafilse, Hottt, 
and Dndlm & GIU, of Denver, Colo. 

I am Indabtod takr. Wm. M. Pteiaon, agent, for thp foUowlad; briof hktorieal akald: 

Tbadepodtawenknown to the IndlaaawbdBurfue worked bftbam. In 1900 tb4 
made tbem known to Colonel Coraaeo, of the garriaon of HannH-la Old Unfen. 
Colonel Coraaooaold tbemlnei toUaniielE]^&,amerohaatof OhihBahnA,fcr9U%Mb 
whtch amount was bonowed for the purpo«e from Don Palaoio Oaria, a bajifcer o( Uii 
city of Mexico. Elga coutract«d with the lilpxtcan OoTeroment to take all the 
dnctioii of tbe minea at the rate of 55 ceota )>()r ponod, and rep^d the amoont 
rowed in three jeara. Id ir^Jd the Mexican Goveranient (then a repablio) imiui 
order compelllDg all CHBtiliana to leave the ouuotiy. Elm rented the mi nea and i 
to Spain. McKnight & Cosier were the leott^s uiiTil 18:to. tben Sweet & Laooat. of 
San Antonio. Texas, nnlil 1H«V. when tboy were fxpelleil Ii.t Federal troopa. Tb« misM 
remained idle from Ihnt time no til li^S, whi'ii tlicy were purchased by the preaMt 
owners from the beirs of Hanuel Elga. 

WORKING?. 

The ore was first fo.md in massea near tbo surface, and wsa quarried ratbec ._ 
mined. Two of these CKoaTatious remain, out: a)HJUt l&O fvet square and aaaUter W 
feet eijuare anil 30 feet deep. Afterwardii a ntjaft waa annk nearly between the tW0. 
Up to imi3 it had been sunk JTiO feet, and hnd two seritra of driFtiuKa, one at 135 Itat 
and the secoud atiiSOfeet. Each aetiea covi-ra ao area of about !iUO square feet, airi 
ooDsista of a syalem of galleries iiitenectioi; each other at right angles and diataol 
apart from 15 to '20 feet. 

In 1>73 work was recommenced. Six niontlis were required to eihaust the walv 
from the mine. A fltteen-bonw-power engine was used, Tbia baa since bran replaotd 
b; one of donble the capacity, and the latter is now at the works. After exhanatiV 
the water the shaft wasHuuk 50 feet, bat williout drifting. After workiuu aboat ~ 
year the present cumfiany ceased work, owitt^ tu tbe low iirioe of copper andlha difl 
onlty of trausporting it from Santa Rita to market. The mioa has since ra^dly Bllad 
wilh water. The prtaent owners have also emoted a Hoe 6 wan sea furnace at aocMtrf 
|10,UOO. TbedimenaiouBof thefnTiiaceitrell liy^ feet, and has aoupaoitf torediM 
ten Ions in twenty-four hours. It has not lieeu used for three yeai-s, but remain* la 
good condition. 

A coutroveray prevails as to the quantity i>f land belonging to the grant. Jjlerea 
leaiineK are claimed. 

The deposits of copper cover about one aijuare mile of territory, and prohablf as- 
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tend in a continnons belt aboot two miles to the north along the east slope of the 
Bayard Basin to the site of the Cold) Hanover copper mine. 

About half a mile to the nortn of the Santa Rita shaft are the Chino and Yosemite 
copper mines, claimed by the Santa Rita Company, bnt they are held and have been 
worked by other parties. They were extcDsively worked by Messrs. Magrader Sc Fest, 
but work ceased in 1876 owing to the depreciation of copper. 

The Hanover mine above mentioned has not been worked for a number of years. 
The superintendent was killed by Indians, and the settlement abandoned in conse- 
quence. 

Near the Santa Rita shaft Mr. Pierson has opened three new prospects. In the first 
a shaft 6 by 10 feet has been sunk 25 feet on a deposit of mineral. Sixty-five tons 
have been taken out, which assays show to contain about 70 per cent, of copper and 
30 per cent, of iron. In the second there is developed a couple of sedimentarv deposits 
of copper, one 11 feet wide by 2 thick, the other 9 feet wide by 15 inches thick. In the 
third, surface croppings about 30 feet Square containing red oxide of copper, but 
principally the carbonate, malachite, and azurite in white porphyry, so called. 

Red oxide, malachite, azurite, and copper combined with iron'(as oxide) constitute 
the principal forms in which the copper occurs in all these mines, though larse masses 
of nearly pure copper (native) have been found. The native copper is principally found 
in continuous narrow seams, in a white rock that seems to be nearly pure feldspar. 
Beautiful specimens of these leaves are taken from the rock when it is broken open. 
The carbonates occur disseminated through a more friable but somewhat similar 
country rock. The deposits generally are irregular and do not occur in veins. 

Iron is found abundantly over an area about one mile wide by three in length, in- 
tersecting the copper ore. 
Very respectfully, 

Rogers Birnie, Jr., 
Lieutenant of Ordnance j Ex€cutif?e Officer, 

Capt. Geo. M. Wheeler, 

Corps of EngineerB^ in charge. 
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bkport of lieutenant m. m. macomb, fourth artillery, in charge of partt 
no. 2 caufornia section, field seasons of 1878 and 1879. 

United States Engineer Office, 
Geographical Sur\'^ys West of the 100th Meridian, 

Washington, D. C, September 20, 1879. 

Sir : I have the honor to submit the following report of the operations of the parties 
of the California section under my charge during the field seasons of 1878-'79. 

executive report— season of 1878. 

Leaving Washington July 21, 1 proceeded direct to Carson, Nev., where I arrived 
Jaly 28th. Lieutenant Symons had already nearly completed the organization of my 
party in connection with that of his own, and it was ready for the field August 1, 1878, 
with the following personnel: Lieutenant M. M. Macomb, Fourth Artillery, executive 
ofBoer and field astronomer ; J. C. Spiller, topographer ; J. H. Morgan, meteorologist ; 
J. B. Callahan, odometer recorder; Charles W. Howell, chief packer; H. Meducott 
and N. F. Dow, assistant packers ; Alexis Bochet, cook. 

August 2 the party was Joined by R. Raycraft, man of all work, who was employed 
temporarily, so that the party could be divided into two effective sections, one for 
main triangulation and topography, the other for meander work and secondary tri- 
ftDgnlation, as will be subsequently explained. Total, including myself, nine men. 

Oar transportation consisted of twelve pack and nine riding mules, with one bell- 
mare. Total, twenty- two animals. 

The instrumental outfit was the same as that usually allowed a party organized for 
triangulation and topography, and needs no special mention. 

The work assigned the party was as follows : First, to carry the triangulation of the 
previous season far enongn westward to connect with that carried out from the Pana- 
mint base, as well as joinins: with the scheme carried eastward as far as Austin, Nev., 
iu 1876, by Lieutenant Hirnie'H party ; then moving westward, to carry the scheme as 
far down into the foot-bills of the Sierras us possible, so as to close with tbe work pro- 
posed to be carried out from Fresno, Cal. 
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The area to be worked up toporrapliioaJly Iny liireetly lonth of that done by m 
party tlic jirevious season, and iiiolnded the southern part o£ htlna ■')6 B. mid ua mot 
of atlas-sheet 56 D 119 posHilile. S<w ProKroas Map of 1^9. 

The seasoD being ulread.T /ir advauced it liscame a matter of the utniuBt impurtanM 
lo complete as sood as possible the work hi tlie high mountains, no aa to avoid <tiliaa(«r 
Irom the antamnal storms. Henoe the following plan was adopted : 

First. To move southward to nighlaod Peak (occupied by me in l'<n ), tai tho pur- 
pose of aeleotiug and sightinj; points to be brought into our season's triangulation. 

Second. To separate into two parties; one, nndtrr Mr. Kpiller, to cany the trinngtl- 
latioD to the south, as previously stated, fonuing a net of triangles between the < 
of tbo SiuiTAS ftnd the high t>Qaks of the Wassnck and White Mountains. The oi 
under tuy i<ers«nal sriperviHioa, to finish the topography in thesoutbem third of atla*- 
sheet 56 B, the two parties to meet at Bridgeport, Mono County, California, abont 
September 1, 

Third. Leaving Bridgeport dining the Hrst part of tSeptembor lo strike into utlas- 
abeet !if> D, uarrymg the triangulation entirely across it and down into the fool-bilh 
of the western slope of the Sierras. 

By arrangement with Lienteuaut Randolph, quartPnuaster of tlje survey, sappllem (of 
two tDonths were to meet ns at Bridgeport, for one month at Mariposa, and foranntfatr 
ftt Souors, California, if needed. 

AccotdinKly, Angnet 1, the party left Carson, paxsing south tbrongb tlie Car«oa 
yalley.aDd oampedAugnst Slon OlKie Creek, near Highland Peak. The ronui wn- 
BO ohoeon aa to permit the snrvey of roada and trails not meandered the prevliin 

Highland Peak was anccessfully ocoupled on the 4tb, and od the next day we divida^. 
onr forces aa follows : The side party foe triangnlatlon consisted of Mr. gpiller iB' 
charge; Mr. Morji^an, meteorologiHt, with Hedlicolt and Ra^oraft as packHr*. tb* 
traasporlal.iori bems four riding and four pack aninialH. Ah this party would have M 
make looe and rapid marches, only thofte articles abwiliitely necewary were taken, tbft 
graat bulk of the baggage remaining with the main party. Kacli aeetitin took » 
month's rations. It la worthy of remark tbnt the above organ ieation is all that could 
be desired for a qniokly- moving party, specially destined to to carry on triangulati<Ml 
over a rongh monutain country during a lield sesjton of four or Uve months. TlM> 
iiuiabor of men, fonr, is fnlly large enoagh to do what is re<]uired, and yet conlji 
I'ardty be dimiuished for any length of time wilhant throwing too mneh npon ind]'. 
^ idnai memhem, Tho triaugulator, having an intelligent aasistant, who records anA 



takes the necessary iMromatJic reading*, is enabled to itevittB his whole time and trt% 
tetktion to his sketohea and observaUima, wid oan In a given period aooomplWi tlw 
largest possible amonnt of good, accnrate work. With two reliable men to cook. 



pack, aoil look after the aoimiLla, the triHU^Dbifor nml his aH<'i'jtant biivo opportiii 
lic« to leave the onliiiary roult- and atmiy tije country hvside recouiiaissaiu'es. Mote- 
over, one man may be always left in camp while the otiier aasints on the peak in car- 
ry ins the inatmment.biuldmg tlieuonmuent, &c. Apartythnaorganized could work 
rapidly and ecooomicnlly, without being ovprworhed, and could collect the beat data 
obtainable with a ten-second transit and a mountain barometer. 

The tri angulation party being fairly started, I moved up Wolf Creek and over its 
divide into Hermit Valley on the Mokelnmne. From Hermit Valley the Big Tree road 
was BUrreyed to Blood's toll-house, connecting here with a meander run by me' the 
previons season from the Big Tree Grove. After occnpying a couple of topographical 
stations, the Big Tree roiul was followed to Big Meadow Creek and here we turned to 
the tight, muni ng a meander over a stock road as far as the mining village of West 
Point near the west edge of our area. From this poiut we traveled northward until 
the Antelope and Pine Grove turnpike was reached, which was surveyed to its jnno- 
tion with the Amador road at Antelope Springs. Tho Amador road was now surveyed 
up toTragedy Springs, connecting here with the work of \'fi7. Returning lo Antelope 
Spring the meander was continued to Volcano and thence back to West Point. Going 
south from this village we passed through Railroad Flat, and then nioveil southeaat- 
wardly over a rough monntain road until the Big Tree road was intersected near Dun- 
bar's sawmill, now abandoned. 

The roads and trails in tho vicinity of the Calaver.is and South Grovee of big trees 
were snrveyed, after which I he party proceeded to Sonora, via Murphy's, Douglas Flat 
Vallecito and Columbia, all mining villages. From Sonura (he Mono road naa fol-' 
lowed to Strawberry Flat on the Stanislaus and beyouit as far ua Xiagara Creek, thus 
giving a complete survey of this celebrated route between the wujtern foot-hills and 
the Aurora and Bodie mining districts. Owiug to the recent rich developinonta at 
Bodie everything looked cheerful and busy along the route, and the thro-jgb line of 
stages put on during the summer was doiug a thriving business. 

'The time between August 'JOand Septembers was spent in tiniahing the topography , 
v( the block of country lyiug south of the Sonora and Mono road and north of the 
old "Relief " Trail. Castle Rook, Griz/.ly Peak, and four other points were occupied foi 
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topography and the Relief Trail medudered from Strawberry to Leavitt's across the 
monntaius. 

September 2»fonnd me in Bridgeport, but, as the other party was not yet in, I occupied 
for topography Buckeye Peak and a point to the north, both prominent points in the 
mon tains west of Bridgeport. 

On ray return I found that the other party liad arrived after a remarkably success- 
ful tripj a very satisfactory set of observations having been obtained. 

After our separation on August 4, Mr. Spiller proceeded by the most direct route to 
Cory's Peak, and completed his work from this st-ation August 10. This peak is one of 
the points in the scheme of triangulation being carried across the interior by the Coast 
Survey. Their station was not made on the summit, but at a more convenient spot 
to one side. 

The next point visited was McBride's Peak, the most prominent northern point of 
the White Mountain range, and after that White Mountain Peak, the highest point 
visited during the season. A high point of the Sierra Nevada,'near Mount Abbott, was 
also selected and occupied, and Unally, September 2, the mission of the side party was 
completed by the occupation of Mount Dana, north of the well-known Bloody Cation 
trail. • 

On meeting at Bridgeport we decided that it would be necessary to reoocnpy Sonora 
Peak. This was done by Mr. Spiller September 10. Meantime I made a trip from 
Bridgeport down the East Walker to Hoye's store, on the West Walker, and returned 
by the canon of that stream, surveying the new road then being built from Coleville 
to the Mono road. September 12 we left Bridgeport and preparedto take np the moun- 
tain work and topography of Sheet 56 D. We ascended the valley of Virginia Creek 
and camped near its head*, for the purpose of occupying what is locally called Castle 
Peak, but which we named Dunderberg, aft^r the mines of that name npon its north- 
erly slope, desiring to avoid duplicating the name which we had already given to the 
castellated volcanic mass north of the Central Pacific Railroad near Summit Station. 

Owing to bad weather we were detained in the neighborhood of this peak until Sep- 
tember 19 before we finally completed our observations. During this time snow fell 
nearly every day. Previously we had been remarkably fortunate as to weather, and 
bad been able to work continuously, but now it seemed as if the elements had deter- 
mined to combine against us and prevent our finishing our work. From this time on 
I determined to make every effort to get our main triangulation at least well done, 
9ven at the sacrifice of the topography. Our next important point was Mount Con- 
ness, on which we completed our observations September 24. From our camp at the 
base of Mount Conness we moved to the Tuolumne Meadows, en route to Mount Lyell. 
This we succeeded in ascending after a hard climb, only to find all onr trouble ren- 
dered fruitless by the clouds and chilling mists which hung about the summit, abso- 
lutely precluding the taking of any angles. Not being able to spare any time waiting 
for better weather, we returned to the Tuolumne Meadows and completed our mean- 
der work and made one more topographical station. 

On the 29th it snowed nearly all day, but the 30th was clear enough for topograph- 
ical work. Taking advantage of this we made two stations and moved camp to the 
Cathedral Meadow and the next day occupied the highest one of the Cathedral Peaks, 
and another. 

October 2 and 3 were spent upon Cloud Rest aud a couple of minor points, and Oc- 
tober 25 we entered the Yosemite Valley. Mr. Spiller at once took up the survey of 
the existing roads and trails, while I prepared for a trip to Mount Lyell, the weather 
now being favorable for its occupation. After a hard aay^s work interrupted greatly 
by heavy winds, I at last succeeded in getting the necessary angles and on the follow- 
uig ^^^j by a forced march of 35 miles, returned to the valley. We now prepared to 
make a complete circuit of the valley by the old Mono trail on either side, but on the 
14th, in camp on the head of Cascade Creek, were overtaken by a heavy snow-storm, 
which gave us 14 inches of snow during the day and night. This made it impossible to 
continue onr trip, as every blade of grass was covered so as to prevent our finding feed 
for our animals. We were therefore obliged to return to the valley, but, as it was 
absolutely necessary that Mounts Hofl^man, Clark, aud Merced should be occupied, Mr. 
Spiller and myself started out with two men aud a few pack animals and worked onr 
way through the snow, which was melting rapidly, and succeeded in completing our 
task on the 26th. 

Tower Peak being now the only high point remaining to be occupied, I thought it 
beat to attempt it at once. A conversation with an old hunter in the Yosemite led me 
to believe that the peak might be reached by following up some one of the long ridges 
mnning northeasterly from the Hetch-Hetchy Valley. Accordingly a main camp 
was established here and several attempts made to fitid a practicable route. The coun- 
try turned out more broken and intricate than I expected, and the threatening nature 
of the weather, combined with the time of year, made it unwise to attempt the topog- 
ranby of this desolate region, so that I determined to withdraw and take up the trian- 
OT Jation in the western part of onr area. On our return from the Hetch-IIetchy, 
Wade*8 Peak was occupied for triangulation and topography, the survey of the Coulter- 



256 HEPOIiT OF THE CUIEI' OP KNGmEERS. 

Tillo taad coinpleteil Icatu Hitisel tir«<<u t(> th« VaUpy, and iKst of tbs Mariposa mad 
flnULtxl SN fnr m Cold SpHiig SlKtloii. 

From Cold R|iriiiK I Miit uu tu UHriiKMut nud r»iil«uiBliod id; alotk of ratiooa, Duvil'i 
Peak being occupied tueantime for tnHDgulatiuu. 1 uuw luovcd to the aouttieuit C"'- 
oer of our area whtire Chiiiuilo Pwik was oocupied, as well im Detulnood, ncsir Frc* 
Flat. Tbia [leak lies JuHt aoatli of lliu aaiilbiini line of our %iait, and waa oociipled to 
aasiot in DouuBctiiiK wilJi tlio work troin tlieKresuolinse. AlMbemBauder work wWch 
coiUil be d<iii0 in tuv Utu>tt>d tjiue at oui dispoaal was looked to, but it waa held aob- 
aetvioul to tlie Uieugolalii'ii. 

TLe !»th of Koveuibw, TliaukBaivLug, was »iicnt io Uariposa. Letters of inatTDC- 
tiou ruceived liere fmiu yun cirdered me lo lUaband iu Savranieutu Dot later Iban the ITtb 
of Deoeniber. From this liiueou, thviefore, tbi: nock wan Lorripd Do niucli na poaeiyc, 
Oreeo Muoiitain, one mutt wiitlierlj poiiit, beioa occupied Do(«m1>vr i, nod Scbulli 
MoDUlUQ Uecumber 6, I1it> |iart; mUirtiiug to uaripiKa ou tlio Tlh. Ftom tliia town 
-we proceeded nortb ll>i«u|cli Bear Valleiy to CoultervJlle, aud thenoo down Uoocnain 
Creek to CulberteoD'a ou t^« Big Oak Flat road. 

Uoocasia Peak, oear bene, vhb viail^d oa tlie lOtb, but we Ketc anoldr tn t«lc« i 
complete set of auglriB, owiug toheav^ timber and miaty wen tiler. On urriviiig at So- 
uoia the followjog day Ifettera froio (lacnuuenttt ordered tbo partf in at onoe, aiiA m:- 
Qordiugt; the 13tu found uk at Milton on the Stockton & Coppcropolis ttallroaJ. 
whence the paitjr waa tiamtporled hy rail to Sacramento, and there diabaudeil ou ' 
14lh of December. 

The part; was in the field lUTi daj'e and made in all IIH) camps The followiim liM 
aboira nuiuerically the priiieipai ubaervatioua made ; 

Number of points occupied aa primary trlatigulatinn stations 

Number of poiuts oocu|iiii) ae tecoodaiT triaoftulation statjoos 

Number of jiuinfa occujiiid an tbrec-poiui irtaugulatiou atatioua 

Number of meander ataxinua S 

Number of milea meandered - -■ 

Numlier of miles traveled witbout meander 1,491 

Number of oial em-barometer stations -• 

Number of aneroid-barometer stationa. 

Highest aJtitude reached (^proximate) feet. . 14, lOU 

Lowest altitude reached (approximate) feet.. 

During the first part of the season the vreatber nae generally favorable and Ibe 
party worked yery rapidly, otir travel from August a to (teptember 5 being over I ' 

I desit« (o express my thanks to all the memben of tlie liarty for faithfnl Mid «tteer- 

fnl jierforuiaiH'e of tboir rrepwilire dnties dnrini; the entire SHnsnn, and woold espe- 
cially couittiuud Mr. Mi.'(1)i('(i1t for his skill aud durioj; in clinibiof; ntooutain peaks. 

The field seiisou Ibis year was unusually short, it not lieiiig possible to carry ou t) 
field work attor June 'M, owing to lack of fnnds. It was possible, however, eveu i 
the brief time allotted, to collect a large Dumber of important data relating to tL. 
topography iu atlas-sheet 5lj D, as well as to complete the angular nieaaiiromeut of 
the triaDgles having apices at Blue Mountain and Moocosin Peak, two Important ^ri- 
mar; stations selected in 187(t. All thework t« be done was subsidiary to that assigned 
my party in I'^h and lay iu the same area. 

Under your orders I loft Washington Hay 5. with Mr. Haisoa as aasiatant, l 

reached Sacrauiento May Vi. All the memlicrs of the party joiued here and the orKau- 
uation was ooiuplet«i]. no that the entire party, meu. animals, and malrrifl conld be 
sent on the Uth to Oakdole, terminus of the sontberu branch of the Stockton and Gop- 
perupolis Kailrood, and the moat conveuieut point from which to start our aear — ' 

Arriving here late on tlft t'venlag o( May 15 we were obliged to spend the ICth in 
determining the "tier miie" of the odometer, adjusting inaCrumenta, fitting a»ar«ja«, 
making up the packs, iu short taking all the preDantions uocusaury to enable the wort 
to be earned from the start to tbo iiui.sb without uunecessary delays. The or);aaiz»- 
tion of the party was as follovrs ; Lient<!uant M. M. MaM>nib. Fourth Artillery, execu- 
tive oQiceri F. 0. Maxsou. topographer; Corporal F. J, Hill, Foorteeotli lufantry, 
odometer recorder; B, P. French and Charles W, ITawell. principal packers; Heury 
Sayre, assistant packer, and Detanoy Willson, cook ; total, seveu men. 

The transportation consisted of seven riding and nine pack animals, with one b< 
mare aud one extra mule; total, eigbtetu animals. We curried ratious for forty-li 

Owing to the Iari;e aaionut of work to be done and our limited time the party wat 
eo orcnnizud as to iidmit of being split into two sections, I be plan of uperatious tieiug 
ae fallows : 

The party wus to work together for ahont eight days surveying the roads it 

plains and getting the topography of the foothills in the western part of the area, the 
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preaence of snow making it unwise to advance at once into the high country to the 
east. 

Next, to divide onr forces, Mr. Maxson with three meu was to finish the important 
topography left undone the previous season; while I, with the remaining two, was to 
complete the triangnlation by the occupation of Moccasin and Blue Peaks, and, if the 
absence of snow permitted, Tower Peak in the main Sierra, obtaining at the same time 
all the topographical data possible. 

Accordingly, on the' 17th of May the field work was begun by running a line to Rob- 
erts' Ferry on the Tuolumne, just where it leaves the western edge of our area. The 
enauiog week was occupied in meandering the roads between tlie Tuolumne on the 
north and Bear Creek on the south and studying the topography of the adjacent foot- 
hills. Mr. Maxson and myself generally ran independentliues, one taking the odome- 
ter, the other working by time and tbree-i>oint stations. The villages of Suelling and 
La Grange, Hornitos, Indian Gulch, Chinese Camp, and Jacksonville were visited and 
all the important thoroii^^h fares surveyed, leaving only those which we could easily 
complete on our home trip. The *25th uf May found us encamped at Marshall's Flat 
sear Moccasin Peak. This point Mr. Maxson and I visited together and from here I 
pointed out to him our principal stations of the previous season, with which he was to 
connect his work, and explained to him as well as I could the character of the country 
he was about to enter. That evening I furnished him with a letter of instructions lay- 
ing down the camps and marches for each day up to June 19th, when we were to meet 
in Bonora, where I was to receive definite orders as to time of stopping work. It was 
of course understood that Mr. Maxson was to use his own good judgment in varying 
the plan laid down for him, whenever swollen streams, deep snew, or other unforseen 
contingencies rendered it advisable. 

Accordingly, May 26th Mr. Maxson and party broke camp at Marshall's Flat and I 
saw no more of them until our rendezvous at Sonora. 

The first work done was a survey by three-point stations of the ridge running south- 
easterly from Moccasin Peak to the Coulter ville road, camp being made at Haigh's, two- 
miles above Coulterville. From here the route was by the old Boneyard road to Black's; 
tbence by trail to Hennessey's bridge on the Merced; then to Ilite's Cove, and the 
southward to Fresno Flat, which was reached May 30. From this village the route was- 
over the northern partof the newly constructed *'Maderaand Yosemite Turnpike,^ which 
i^as carefully surveyed. The next march was to Chiquito Meadows, and the Chiquito 
Joaquin via the old Long Valley trail, which was surveyed to the eastern edge of our 
area. Several days were spent in studying the topography in this vicinity, the party 
returning to Clark's on the 6th of June. 

The well-known old trail from Clark's to the Yosemite was then surveyed, and that 
valley itself entered June 9 by the Glacier Point trail.' Two days were spent in care- 
fnlly determining by theodolite the altitudes and relative locations of all the prom- 
isent points about the valley, and then, until June 15, the time was occupied ingath* 
ering topographical details north of the Yosemite. 

The trail down the Merced CaQon tp Hennessey's was then surveyed and a line run 
over an Indian trail to Hazel Green, on the Big Oak Flat road. The survey of this- 
thoroughfare to Culbertson*s, on Moccasin Creek, was then made, connecting here 
with our previous line from Jacksonville, on the Tuolumne. From this village a line 
was run, via Kincaid Flat, to Sonora, which was reached June 19, thus completing the 
plan of operations assi||;ned Mr. Maxson's party in May. 

While this work was in progress I proceeded with the triangnlation and topography 
from Moccasin Peak, where I was delayed two days on account of bad weather and 
heavv timber which had to be cleared ofi' 

I then started for Blue Mountain, running time meanders over roads not previously 
surveyed, and completed the triangnlation from this point June 4. 

The high Sierra appeared so sno\%'y that I knew it would be iiiiiK>ssible to reach the 
summit of Tower Peak for perhaps a month to come, but as there was still consider- 
able topography in that direction to l>e studied, I hoped ^o be able to gather some im- 
portant features before our time was up. I therefore returned to Sonora and followed 
the Mono road as far as Bradford's sawmill, where I turned ofi' to the right and fol- 
lowed a stock trail, which brought us out in Cherry Valley, through which runs 
Cherry Creek, a large stream draining into the Tuolumne from the north. 
. I was delayed here a cuuple of days by rainy weather, but on the 12rh started up 
the ridge on the east side of the valley, hoping to be able t.o reach some of the minor 
points southwest of Tower Peak, if not the peak iuelf. I was accompanied by Mr. 
Thomas Richardson, who has a sheep range in Cherry Valley and vicinity, and who is 
perfectly familiar with the rugged country south of the Relief trail. After we had 
reached an altitude of about ^,00() feet above sea level, the snow became so deep asto- 
effectually bar our progress. Seeing that it would be folly to attempt anything fur- 
ther in this direction, 1 dHtenniiuMl to spend the few d!i3's still at my disposal in 
studying the topography in the neighborhood of Lakn Eleaimr and the lletch-Hetchy 
Valley. This work occupied me until the li:Jth of June, when I started for Sonora^ 
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nMoUinff that lown Ibr (oUotHng ilny. and tliere met Ilie other wcUon of th« 
niKler Mr. MnxwD. 

Iiwtrui-'tions remiivcil hwro from yon infonnml ni" tliat It wontil not hp necrauii . 
Toaah Milton, onr dUlMniliii); point, bi>forw tli<^ ^th n( Jnn«. ThU snvt* hm niiorliw 
vtvk in our iiroa, nnil thia timi* wna |irulllitb1y omvilnj'ml !u mcttiiiU'rlnu rooila Bad 
UalhiTing lQ]ii>ur»pliii3nl dvlHils tu the Mntb itnA v«tl of ^ciuirii Hnil in inaldng b nca* 
iiuilarj' triniigiiUvtinii Htatiuu <m tbt^ ■uiilb«-ni an<l lll^bMt iiolni of Ihn Boar MonntMa 
Kbii|^-. ftlioiil nix inil«a nortli«««t of CoiiperopolU. 

Tliia practioBll* ouiniilatlng our flelil-wntk, tbe pari;- wm nmrcbffd In Milton on tb* 
27lli, unil tbe following Amy traTi«|iort«il by rail to Sncrnnifntn und tlirre dliibniuttd. 
Tlins uqiIpiI a iibort but proHlaltle flelil wnsnn, ilnring wliiph time nil thir nininlwni of 
the party dJafUyeit tin' warm est interest in tbc wnrlc. Moiiar*. Fronoli, HowpII, Sayr* 
andWillHou mora tbnii atwi.aiiteil tbeir iiruvionn icatiA rfpiitatlon for uleiKllnnM ani 
bard work, and Coriraral Hill, Koiirtwutt Infantry, wan all Ibnt ™nld be dMired ai 
odometer recorder. Too mucli jiraiw cannnt bn aocnrdnd Mr. Mnxiuni for his nnllaf- 
ging energy and pTSctleal kiionledge of bia work, wbtch, coiitinnml, cnablMl taim tft 
collect a vast amount of map material In the slinrt time aUnwnd ns. - 

We were in tlifi llelil forty-two ilayn.doring wbloh tlm« tlilrty-two msiu nAmps wm 
made. An in«|)fiotlon of the toUowing namerieal Hal of principal obMrvktiona tokan. 
■will Bhow tbat our average daily travel wm «rBr34 mUea. 

Nnmlwr of main and seootidary trlangnlaEInn siatlanB X 

aint station* Ut 

. jf jtationa 8, 

Knuiber of variatloos dnterminod 

Nnmber of dslern baromoter atattona . . . 

Number of anerofil bammeter at.alioDB . 

Knmlterof miloK meandured 

Nnmber nf mileo traveivd nltbout meander , 

ToMlmilBa travelwl l.C* 

Tnu Nor ..-.■■. ... 

The main puitit« on which oar triangnlation depend*, with thetr altitudes IM fur Mi 
detenu ineil, are : 

Highland, lOJiSa feet, main lioiDt of Silver Mnuntaiui noar Silver Monntain Cit;,, 
Calil^rnra. 

Cory'H, ll^X feet, main point of the Wamuck Monntalns w«st nt Walker Laka^ 
Nevada. 

McRride, 13, Wit feet, niont mvthem peak lif ttTiite Moimmins i-iist of 0«en'» Rivm, 
Calihraia. 

While Monntain Peak, 14,200 + teet, highest peak of White Mountains ea«t of 
Owen's Kiver, California. 

Morgan's Peak, feet, bigh point of tbe Sierras near Monnt Abbott, California. 

Dana, feet, high point nortli of tbe Blouity Canon trail. 

Sonora, ll,4T9feet, northeast of the 8onora Paas, California, on Sonora and Moon road. 

Conness, ia,51B feet, prominent granite peak northwest of Mnnnt Dana. 

Lyell, 13,11)1 feet, culminating point of the divide between the Merced, Tnolnmne, 
and San Joaqnin Itaeius. 

Hodman, 10,H72 feet, at heail of Yosemite Creek. 

Clark, ll.aas feet, most northerly peak of the Merced group. 

Devils', 8,910 feet, north nf Cold Spring Station, Mariposa and Yosemite road. 

Cbiquito, ''.liMJ feet, on ridge west of Cbiqnito .Tnai|nln Creek. 

Deoilwood, 4.4ril feet, timl^red point near Kresuo Flat, California. 

Oreen, 1,:15'J feet. 

Scbiilti, a,275 feet, west of Catbey's Valley. 

Moccasin, :S,00:t feet, prominent tiinbei-ed point in ridge west of Moccasin Creek- 
Bine. (5,076 feet, timbered jfoint im lidge between Sontb and Midille Forks, Moke- 
lamne Kiver. 

All these iKiiiits, with the exueplion of Blue, wen 
of 1(?7?, Besides the above iHiiiits, a numU'r of o1 

stations, no that all the toiKigraphical work of tbe _ . ._ 

lent scheme of triungnlation. From tbe miiiii and secondary stations an immeosl 
number of points were located by crosS'Sigbts. Sights were also taken to (iroiiiinent 
points of tbe Coast Range, ancb as Mount Diablo, Mount Hiimllton, Jbe., so that their 
positions cnn Im< compnteil, Tbe area inclndiil lietween tbe exterior lines of our main 
triangnlation of li^r' is, roughly, 7,150 square mileM, and the computations showed a 
remarkable degree of nccunicy in the ol)her vat ions. 

Tbis work, it is to be remenil>ereil, was dnue iu addition ti> ii large amount of to|H>g- 
raphy. and too much crudit cannot he given to Mr. Sjiiller for bis energy and the inter- 
est manifested by him in tbe work. Had it not been for bis knowledge of the previons 
work <lone and his excellent judgment iu selecting points to be occupied, tho work 
oonld not have been successfully completed within the allotted time. 
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DESCRIPTIVE REPORT. 

The area examined for mapping during the seasons of 1878-79 includes the sontbem 

fart of atlas sheet 5C B and all of 50 D, and is immediately south of the work of 1877. 
t embruces that portion of the main crest of the Sierra extending from the Sonora 
Pass to Mount Lyell^ also the drainage basins of the Stanislaus, Tuolumne, Merced, 
and part of the San Joaquin Rivers, as well as part of Fresno, Chowohilla, Mariposa, 
and Bear Creeks. The area presents an immense variety of topographical features, 
from the rugged and intricate country adjacent the high Sierra to tnetlatand monoto- 
nous expanse of the great San Joaquin Valley. 

Two of the most remarkable features — unparalleled, perhaps, in their way — are the 
deep gorges known as the Yosemite and Hetch-Hetchy Valleys, of which 8x>ecial men- 
tion is made further on. 

The great timber belt of California runs directly across the area examined, which 
contains no less than six groves of that giant of American vegetation, the Sequoia 
gigantea. These are the Calaveras and Great South or Stanislaus Groves, those of 
Mariposa and Fi'esno, besides two of minor importance on the Big Oak Flat and Conl- 
terville roads, respectively. As we descend from the belt of heavy timber we find 
large agricultural areas devoted to the cultivation of fruit and some grain in the foot- 
hills, and almost entirely to the latter in the broad expanse of the great valley. The 
land not taken tip for agricultural purposes is used for grazing during the fall and 
early spring, after which great numbers of sheep and cattle find an agreeable change 
of feed in tne meadows of the high mountain country. 

The foot-hill section has for years been the sceue of mining industry which has de- 
veloped numerous towns, the better known being Sonora, Coulterville, and Mariposa. 
Although these places have perhaps seen their best days there is still in the foot-hills a 
vast amount of wealth undeveloped and a number of mines and mills in successful opera- 
tion. Among these latter is the Hite's Cove mine, examined and reported on by Mr 
Max^n. 

YOSEMITE VALLEY. 

This wonderful locality has already been so minutely and accurately described in the 
various guide-books now published as to render any lengthy account superfluous. The 
gap that we have filled topographically is comprised in careful surveys of the three 
great roads into this valley and of the three important trails leiiding out of it, namely, 
the Eagle Point trail, the Glacier Point trail, and the Nevada Falls trail, none of which 
have ever been accurately mapped. Careful barometric determinations have been 
made for the altitude of the valley, and also a series of observations were taken to 
obtain reliable altitudes of all the points of interest. Owing to the fact that the final 
computations have not yet been completed it is not*possible to give a full list of 
these. 

As the observations were taken with especial care it is hoped that they will finally 
settle all disputed points. 

TUB HETCII-HETCIIY VALLEY. 

This valley is worthy of especial remark as being perhaps the most remarkable fea- 
ture of the great Tuolumne Cailou. To those who have time to leave the usual routes 
of tourist -travel it would well be worth a visit. It may be reached either from Har- 
din's or Hodgdon's at Brouson's Meadow on tbe Oak Flat and Yosemite road by very 
good trails. The route pursue<l by us was from Bronson's Meadows. The following 
table gives the distances and altitudes along the trail : 



Station. 



Miles. 



% 

.Si S> 

5 



Bemarks. 



Hodgdon's. i 0.00 

Crossing, south fork Tuolumne : Lid 

'Wlde'sJUeadows ' 2.05 

CroMinff, middle fork Tuolumne — 2. 00 

Hog Ranch 3.00 

The Canon I 2.80 

Cabin, Hetch-Hetchy Valley ^ 5.21 



Feet. 

4.506 

4,163 

4,567 

4. 15d 

4,550 

4,849 

3,489 



Stage station, Big Oak Flat road. 

Ford. 

Also called by Meadows now. 

Ford. 

Kauch and Meadows. 

Small cattle ranch. 

At foot of trail, west end of valley. 



Miles. 



Hodgdon's to Hetch-Hetchy 16.30 

Total— Oak Flat to Hetch-Hetchy via Hodgdon's 44.22 

Total— Barnard's Hotel, Yosemite, to Hetch-Hetchy 37.65 
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The trail from the caDou on is magh and etevp, ^ol perfectly practicable for h< 

»Dil puck- a ni ma In. Oiu liaromelric olivervatiuuB cive ^,4(19 fe«t w tJie altitndn of tha 
middlDot the valley above theaea.arS^ItMt below tlie Yosemite. The total length, 
of the valley 1b unly nbout .1^ milea. • 

Wbile it nannot ba cnraparMl with the VoHeoiit« in size or in gnindenr, it petliAM 
mora nearly rrawmblra thai valley thao any ut her kDiiwn locality, and bua ft t Imot 
■ufflolent l)oaiily and individoality to produce an iaettac«able impresaiou ou tbc ol^' 

The two niiist BtrlkiRj; features are the sreat dome aa the sonth side of the vall«r, 
ricinK MOlnn ^,500 feet auovo the river, and tliemo^nilicvnt falU oppoHile. ThPtic full* 
which ponr nvet the north wall at the valley at aliout it-ii niiildle are in an augle fomiel 
hy a groat bnttrem Jnat to the west, whicli recalls the El Capitan of tlie Yoaemit«i. 
While tliia water-fall in MBiUar iu [Hmition and etfect to the lusemite it haa not tto 
Btme sheer plntiec which is the remarkable feature of that fall. But to lu^e ap fia 
th la It has a mnoli larger drainage basici which coutaius «oma (|oit« sizfwble lakei 
which Net as ivsnrvoi r>, so that in volume and constancy at least it is far superior, ta- 
apring and early antiimii latere isasecoml fall which isquite noticeable, aa it pond 
over th« norlhern wall further tu the west. The lip of this Ih about l.T.W feet abovi^ 
the Tiinlumnn. that of the main (all being 3,000 feeL The high granite bluffs east ol 
the falls tUie abuiit 3,0110 tvisl aborts tbo valloy. 

Deslde«tbe Brat trail dcaerjbeil, two ntbon leave the valley north of the river, one at 
cither end of the valley; that at the wust end noawi* by a steep zigzag ronCa np a ma* 
otdrbriM comtn){duwa iulotUtt canon from a glucial mornlne above; a ledge of ruck. oS 
this tntil, about 1,000 feet above the river, alTordti nu excellent geueral view of the vallcrr; 
the otbnr, loatllng out ut tbv upHt end ot thovallejto a meadow known as "RalioV 
eria" and to nnmeruoa other ineodowR nwtl a* shrep ranfrrs. The former trail leaA 
Ui MoUill's nieadowB, anil lake Eleuuor. thence tn Cherry Valley and on to the SuiiofI 
and Miinoruul at Bra<l ford's Kaw-niill, Aftergettingoittof the nanimnnthiarontv, M 
foHowinjc a trail [urkiug abruptly tu tlie right, we reach iu a few miles a very pT«ttf 
sheet of water on llBti'h-UBtcny Creek, ciillecl Lake Vernon by thn»bpcn-owueTs,ott 
whoso ron^nit Is; (bis is the principal reservoir uf the tlcteh-Hetchy Fall. 

After leaving tlie Lake Elvanur trail we uotumetice tu nseenil B&d pass over a vojr 
w«lt-iaarki-d moraine, its aummit wIu-k we croan being a)>ont 8,TtiU feet above tb» 
Ileloh-netchy. 

One interesting point whioh we Hnd iu the Het«b-lletvh^, bticI not in tha Yospmitt, 
ia abandant evidence of glacial aoiiion. The glacial polish >» very plain uo the gninita 
roeka forming tits bed of Ifao valley east of th» dome, while aunm hundreds of fttf 
■bore, the rwdca ahow w^l-nUtrked horizontal grooves. Fine examples uf tlie WUHI 
agency oecnr in the basin of Iletcb-H''tc'liy FaltB Cn-ek, iiinl in ttinw of the streams 
i^niptyiiig h)to the east end of Ilic \;ilir\ tinm i[i,' innilif.i^t. Tliis v,illi-y was tirst 
brniiglit to public nolicn by t-hp l.':ihl''iiiil:i Si:ili> ^;iii|ii|;t('jil Kiirv. y, iiiiil i< <l.>Hcril)«il 



Cherry Creek drains a large area soutli of the Relief trail and, in facl, is the largest 
atraam coming int« the Tuolnmuc from the north. Cherry Valley is a large tneodowor 
flat on tills ereek, ilJi general direction being about north and soulh. It ia nearly Ihrea 
uiilca in lengtll and varies from a quarter to three-quarters of a mile in breadth. II 
oontnius a large extent of line grass aud is claimed by Mr. Thomas Richardnon, of 
Oakdale, and la by him used as a sheep range. When we visited it in tbe middle of 
June we found that eveu the presence of large flocks of sheep haii failed U> drive off 
the nnmernns bauds of deer, which the snow still kept out of the high moantains. 
An alkaline pond about a third of a mile from Richardson's cabin was tbe nightly 
resort of nnmbers of deer. This valley has also for years been the resort of griulj 
and cinnamon bear, and several of the latter were soon during ofir short stay. Two 
fioe specimens had been killed shortly lie fore oar arrival. OurbarometTieobBervatinni 
give 4,G15 feet ns the attitude of Ibis valley above sen-level. This locality ia eaaily 
reacheil by taming ult' from tbe Hodo road just above Bradford's saw-mill, about lire 
miles beyond Northmp's. There ia a rough wagon read ns far as Hnll Meadows, no« 
Lord's, and from hern on a very fair trail mocb nsed by sbeep and cattle owners. By 
fording Cherry Creek and crossing a Ion gap in the ridge east of it we come to Lake 
Eleanor, a very pretty sheet of water abont a mile in length and from half to three- 
quarters of a mile broad. It is ted by three streania, two oomlog iu at the north, and 
one at the south end, Thislakeisclaimed by parties residing in Colomblaand Sonora, 
nud was by them stocked with trout io the fall of I8T7. It nowcontainna largie 
nnmber of line iisb. By passing around the south end at the lake and fording ihr 
creek a trail will be found about half a tulle above tbe ford, wUioli tonui up the Hdge 
to the right. This runs to McOill's meadows, and thence to tbe Hetoh-IIetchy Vallej. 
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THE RBLIBF TRAIL FROM STRAWBERRY TO LEAVITT'B. 
This tnilU interesting as beinfc one of the oldemigraQttraileover the Sierra NevBcla. 
It WH ipokea of u ■ poaaible roate tor & wftj^u-roMi when the Sonora and Mono road 
WH projeoted, but waa rejected as too roagh, a better route having Ijeen (onnd along 
the middle fork of the StanislBQB. The accompany log table gives the dietancBB and 
ftltitndee along this trail. 



Slallou. 


1' 


5" 


1 

ft 

i.xm 

B,1S7 

T,gna 
s'.ou 


Heiiiftrlii. 
Stage BtaUon Sonora nnd Mono road. 




a7s 

1.70 
9.^1 

i.is 


9.W 
l».iKI 

as, 13 




Coop«r-», a.Oe mile, hj- left-hand 

TtifllnmnednUa^So. ' " " 
Trail onniea w«t fork. 
U'Dod. ml«r, and Hratw- 


H«dow, bead of ireaC fork Relief 

Cr«Blc. 
K«rJancllon pait and wnt fork* .... 
Mwlb- on e«t fork Relief Creek ... 
XtirUt bMirwn eut fork sod Snnuclt 

JMrlda bMveen Samnilt Valley and 












1 norwnm^hand .(aite sUilo.., Mmo 





ROt^TEa OF COMMUNICATION, TABLES OF DISTANCES, ETC. 

The main rootea eiamioed by ns iu 1878-79 were the Big Tree road, from Silver 
lionn tain City to Mnrpby'd, theSoDoro and Mono road, niiming from SouoratoBridge- 
ptnt, and IheBodie mining diatrict; also tbe three great wHgcm-roadB connecting Hie 
foot-hill tonns ivitb tbe Yo«emit« Valley, and knoiro, reapectirely, as the Big Oak 
Flat, the Conlterville, and the Mariposa ronda : also tbcit portion of the new route to 
tiie Yoseraite from Fresno Flat to Clark's or Big Tr«e station, on tbe Mariposa road. 

The western portion of this route, liotweeu Madera, on tlie Soiftbeni Pscifio Rail- 
road, and Fresno Flat, was not examined, as it lay entirely without onr area. Tables 
of distances and altitigdea on all these important roads have beeo compiled to accom- 
pany your report of this year. 

A great deal of interesting conntry in and abont the Yosemit« and High Sierra is 
not described, because this has l>eou so well done by Professor Whitney and Mr. J.M. 
Hatchings in their res|iec(ive guide-book it. Thanhs are duo to the latt«r gentleman 
lor kindness shown tlie party while In tho Yosemite. I wish also to tender my thanks 
to Mr. Conway and other proprietors of toll trails in that valley for their courl«sy in 
«xtendinK us the free nse of tUeir trails while we were obliged to use (hem in t1i« 

Respectfully submitted. 

M. M. Macomb, 
Fint Lieiitfaaiit Fourth ArtiUerg. 
Capt. GRO. M. Wheei-er, in cbiirai: 



BBPORT 



LlKtn^XANT II 



V PARTY SO. 



United States Engineer Office, 
Geoorafhicai. Surveys West of 1(K)th Meridian. 

irasftiiiiftoii, D. C, April 4, 1879. 
Sir: I have the honor to report on the operations of party No. 3, Utab section, 
daring the fleld season of 1878, as follows : 

The party known as special triangulation and topographical party consisted ot H. 
H. Lndlow, second lieutenant Thinl Artillery, executive officer; Francis Klett, to- 
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poErBphpr and sueislanr: WUIi»n] L~ Bailpy, meteorological obBerver and reoordor; 
JoEd 3. SUinurt, [iHcker; iind M. G. BraiiliuItE, priviii^ Compauj' E. Kouruentli In- 
fftuliy. 

Vour iHBtruultOuB vrer« to ooiit|i1el«i MTtain (riiuiKUluliuu work near Anstia, N*t^ 
tod tli«u III iiriM>«eit Ici Fiotno, C»l-, wh«r« a baae fiuu waa lu bu located. nivaasMd, 
and d«veloiied. 

The )>en()Dnel vt ihe parly wtut coroi)]i>Ii)d at 0)(deii, IFiAb, July '21, 1KT8. On Jal; 
SS ihu purtjluok Iniiii for Baltlv Mimtiteln, Kev.; tbouce traveling \iy pook to Aoatia. 

W» reaulied IlattiH Monuuln ntioiit 1 {>■ ■')-■ Jolj' ^I> atiii made )irepuiitiOD tot « 
Hltt^adr deimrtun;. 

AiiKiixt 1 fiiniid the party nndtr way, aadllivacbed Atiattnaboat 5 i>. m. on tb«otb, 
having rtHted Sunday, August 4, at Vnu^LaD'a Kancli. A stay uf tmi days in Durcatne 
U' Kuckur Corral, Aiiaiin, Ner,, cave npiiortniiity fur vouDvctiiix tlie aslraaomicu 
Biouunient with the summit of Houut l'ruuiiitb«iia by tneueiiriag and daveloping a 
ttiott aoxitliary base, and for oocujiyiug, Itrviilex tL« ■Btiunnniical iiiouuinaat and tke 
eiidd of th» lMi§e, tbree auxiliary atstionii; ftlso to roptiux! tll» baae-liue moDtuuenlsiB 
Reese River Valley, and to reoccnpy Muuut PrometheuH. sa directed by yom iBttei ai 
instruDtious. Itreuaiuedlo oucnpy Geneva, UuDkur Hill, Puotou, Biru&im'a, KmignM, 
and the bases in Kveae lUver Valley. Tudothfsstripuf UfleendayMhad liMu pliitmod 
and the pieparatioDs irer* nearly teady wbeu a aetions acuideul delayed tbn |-arty 
about a week. The cAmp \tua sitnat«<l on tbe main street of Austin, in the imm'-iliata 
vicinity of frame buildingH. It tvan nn inure exposed than the oii^orily of Ibe l-ulld- 
in^s on that alreet which fttUana the lied of a ilry ravine. It nas presamalily » aalt 
place lo camp, and iruiild, nn doubt, liare been quite socure in any ordiuary HCarni, 

Krolecteit ns it vaa by a xlntng »T'Ochad« fence. Itnt it proved to be Just this rRteiw 
1 one of those snddeu dHlugrs of waEcr termed "oiond ttonta." 

Abont 4 p. m.. AoKU^t I.^. ii dark, black-looking cloud came up from the suuihwMt. 
A light sprinkle m«<iii irK-ii'iim'il t.o n bimvy shotrer, accompanied by bail. Soon the 

nat«r Wgan Ii< r ', ili<- >tr''rt. and gradually incmiiUHl to a mailing 

torrent nf ahnni I'li -"> ir'i'i breadth. Pn«eDIly the baokwutor 1» 

EHQiocome iiii . :lu (:,iu|i was; but no dan gar ot losa was npim- 

endcd an till' -I I .: ' ui' .<-' ^l1l>Mll•'Il. But suddenly, and TCithout wuruiD);, 

a wftvo about ^ ;,.t,;..i .....t. iiu nutt'i' beloir il, came dawn tlin raviao with* 

msb. It dashed a nl)u<^i}|ll^ ugaiiist the fiance coruer and tore away a juirttuii, cniry- 
tng nff at Iho same time iicArly the whnle oottit of the parly. Five daya KUlVniid n 
make a thorough search for miiwitig nrticies. wiino of which were found 'imbedded in 
mnd over two mile* from Ntmii, and to got falrlv atarted repairini; the recor<D«4 
Bpan-Joc, nreparatmr to nwvini^ In ttia anaa iraUe Ueotaaant Inndolph MntwC ' 
ffnm Ogilvii.nud brongiit u compleie net of meteorolopeal inntninientH to replace 
IboRp i:iinii--il awBv. After ton Hii (till ion, it Was decided to Heiid Mr, KK-tt with J. 8. 
Slewurl, thi' i.:iiln.>J, In HiUt.lo MoiiiitMLn, there ti) roflt the entire I'/ick oulfit. wbije i, 
wiib Iho rfst of the purty, should jjo down the Toyabu Runge by wagon lu Huiah the 
Nevada work. Mr. Klett Irft Anstin Aiiftnat til, with nix inulea, taking all the dan- 

Scd Dpnrejos. He reached Battle Mountain after thr«e dayN forced marching, and 
9 work of repair weiLt on. The rest of the [mtty atartud the same day (Aukum 21). 
Ou the 'i-ii\ a severe wind blew tbe cotton cloth tiff the base momimenta in the it«Me 
Kiver Valley. Fortunately it was promptly reported, and they wove repaired tha 

The party moved {Ansatit '25) to Kingston (camp '2) for tbe oocupatiou of Bnnkaf 
Hill, wliich was acouuigiliHhed on the 36th. 

The next camp was in Ophir CaQou in the heart of the deserted town of Tovaba 
City. One man only lived there, and he only two or three days in the week. 

The ascent of a low peak near the summit of the pass [August 'Jo} permitted a tibw 
of Mount PosU)n, about lit miles distant. I decided to cross to the head uf Bmm 
Biver and attempt Poston from that direction. Starting »t 1 p. m. we reitched the 
valley anil the tiearest much about dark. A aide .trip of two days Bcuuioplisbed ths 
occopatinn of PogtoD. 

Angust .11, cump was moved to the uiouth of Uoderduwn Caiiou (cnmp ;>). when 
September 1 and 3 were lost from niitavorable weather, the ascent of Bircuim's beitu 
made ou the 3d ; after which the party returned to Anstiu. occupying rn route Kim^ 
grant and the ends of tbe baee with as little delay as possible. 

One day at Austin sulBcod to replace lost mule-shoeB and to collect all property left 
there. Aparejos bod been sent down by Mr. Klett, and on September 9 the party 
etacted for Battle Mountain, which was reached at C p. m. September 11. 

Tlie IJth and 13th witnessed an oxaiuination of the repaired ontlit. All snrplm 
stares were boxed and shipped to Ogden. Whatever was to go with the parlv was 
likewise prepared for transportalioii bv rail, and at 7 a. m., September 14, the party* 
started fur Califomin. 

On reaching FreeiiD six days were there consnmeil in selecting a baae line, in making 
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and patting np inonnments at ends of base, in gathering information, and in arranging 
tttores for s&ipnient. 

The base monnments were in shape triangular pyramids, about 30 feet high, the upper ' 
22 feet being corered with white cotton cloth. The sides of the base were about 15 
feet, the greatest width of cloth about 11 feet. A space of 4 feet in width, 9 feet from 
the top, was left bare, Avhioh rendered the monuments more easil}' recognizable by the 
appearance of the dark line across each. The posts were set 3 feet in the ground. The 
bafle line was located some 5 miles east of Fresno, because of a very thick haze, whick 
obscured not only the distant mountains, but even the nearest foot-hills, the latter 
being visible during my stay of six days only one day. 

Leaving Fresno September 27, the party traveled by the ordinary wagon -road te 
Centerville, and went into camp on King's River, about *2 miles from the latter x>lace. 
Fowler Mountain, a foot-bill about 1,000 feet higher than the river bottom, was 
occupied, and an attempt was made September 30 on Squaw Valley Mountain, but it 
was found to be heavily wooded, and, after camping near it, September 29 the party 
moTed back to King*s River, making camp about 10 miles higher up than before. Here 
was eccnpied one of the highest and sharpest of the near foot-hills, called on tbn 
Whitney map Tohoetumne, but misnamed Hazleton on the record I left there. It is 
at the point where King's River emerges from the foot-hills. 

The next camp was at Toll House, which was reached by traveling along the lower 
foot-hills until the Fresno road was found; thence along iti There is a ))laning-mill 
at this point, and nearly all the lumber for Fresno and Centerville comes through this 
place. Burrows Mountain was occupied in this neighborhood. 

The party then moved to Behring's store, some seven miles nearer the high Sierras, 
in order to procure an Indian gnide. 

Bald Rook was occupied October 10, and the party moved toward Mount Goddard, 
following Mr. Dusey's wagon track as far as his cabin on Dinkey Creek, thence taking 
the sheep trail as indicated by our guide. 

The party camped on the evening of October 12 near the base of Lookout Mountain, 
whieh was occupied for observation the next day. An incomplete sketch was made 
and a few angles taken, but all points which had been occupied were hidden by the 
doads below out near us. This was the highest point occupied in California by the 
j>arty, the aneroid indicating 10,000 feet above the sea. 

It was planned to occupy a point called Woodchuck Peak, October 14, but this was 
rendered impossible by a snow-storm ; and the party was started back, traveling all 
day in the storm, and reaching Mr. Dusey's at dark. The greatest depth of snow on 
even ground was 8 inches. The rigging and aparejos were so soaked that the ropes 
were unmanageable, and a day was taken to get into traveling order. 

Burrows, Hazleton (Tohoetumne), and Fowler were occupied on the return trip, 
and in addition. Morrow and Squaw Valley were taken among the foot-hilU, all of 
which occupied the party until November 1. 

The party being south of King's River, traveled through Ash Spring toward Mount 
Silliman. A point was occupied November 7 and 8 supposed to be the Bald Mountain 
on Whitney's map, but it does not correspond. Here the lateness and inclemencv of 
the season caused me to stop work in the mountains. Returning to the base line, 
'*8tokee Mountain," a foot-hill on the county line, was occupied November 11, and the 
party camped at North Base November 13. 

The stores at Fresno went to camp November 16. On the 17th the preliminary meas- 
nrement of the base line began. The line was ranged out by stakes, every hundred 
feet aocnrately aligned. It was November 22 when this had been accomplished. Then 
followed the measorement proper. 

CoBparisons were made before going to work and on our return from the line with 
the standard rods of the coast survey, which rods are 5 feet long at known tempera- 
tares marked upon the rods. Two of these had been furnished tne party. 

A platform about 52 feet long aud 1 foot wide was erected. Two steel knife-edges 
were prepared and screwed on this platform at an approximate distance of 50 feet, the 
edges being at such a height that the exposed ends of the coast survey rods would 
jost pass over them without touching. The rods were applied along a straight line 
drawn on the platform. The end of the tiret rod was carefully bighted even with a 
knife-edge. The second rod was then applied along the line, and contact carefully 
made with the one already in position. The first rod was carefully removed and placed 
in like manner beyond the second and so on, until on the iifth application of the sec- 
ond rod its exposed end projected slightly beyond the second knife-edge. A square 
wooden block placed on the platform was moved into contact with the projecting end 
of the rod, which was then removed and the distance from the knife-edge to the block 
was measured by a 3-inch steel ruler subdivided into hundredths of an inch. The 
sighting in of the first rod and the reading of the distance to the block were both per- 
formed by the same person. The temperature was then read aud recorded, tegeiaer 
with the measured diflerence. This operation was then repeated, Mr. Klett excLi^ng- 

18 W 
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iug places with me and mabiDg the tuJjiuLmeut and the readiug tlie second ttiut. IWb 
TM likewise recorded, witli llie tempera tare. Tbi^ resolts were theu i-ompared, kudfl 
diffi^ring wore Ihan .03 incb, both operallooa were repeaterl. 

Having ibna ohlained the data for the acunrate determinaliou of the dlalanco tM> 
tweeo the Isoife-edgM, tlic ateel tape waa streUihed. Mr. Klelt held Ihe rear end of tin 
tape with (heuotch at the first knife-edge. Ad aaaisl'Aiit stretcbedthe IschmiI tb^lot' 
watil end ontil the spriug was properly eiteiuled, wbtle 1, as soon a« notifipd of tin 
a^jOHtoient of (he rear end, snperioteDdecI the stretehing aud mcasniud the dilfvreiiMi 
TluB was recorded with the teniperatuie and the oiiet«Uon tepeated, Mr- Kl«tl mA 
Bif self chaugiDK places. As eoon as hi» reading had been ivconled with ile ti^inper*- 
tnre the two were oompareil and K they showed onreaaotiahle di»crepHi>cy, both wen 
lepealed. In these comparisons and )u Che measureraent, no change wa« made to tht 
•ompeuaatiug apparatus, it being set at 60° F. 

Before commencing the measurement two irou plus were cculered under the mon 
Three wooden stools were made ahont 'i feet high with soft wood topa, H 



gnuu, 4 iocbee square. From the centerof each a plumb-bob hnng for ceuI«rinK tfaen 
on the line, anil on iheir tops a pencil line was drawn to be pluecS parallel to tlie lint 
to bo measured. A wire was stretched in lenelhs of tlOO feel along the stakea tJiekdf 
in liue Duder Ihe immediate supervitiion of Ml. KJett and myself. The first atonl HtB 
earefull; centered over the stortiug pin and an i>rdiDai'y pin driven in ita top liitviotij 
arer the Irou pin. The tape was roughl; etietehed to give the approximate dialauM: 
the second stool was placed o^uiUTateTy over the wire by means of ita plomb-tiob aM 
the line oniletop hroughl aeaearly as practicable In the same vertical plane nlthlbt 
wire. The tape was then carefully stretched. Mr. Klett »<ljiialed the rear end at it! 
Btftch; Mr. Baile; carried the fnrwuni end; and wlieu proptrlj- stretched, I diuvaai 
ondknaTy pin in the forward notch aloag the pencil line on the stool. The tape urn 
then hri)ii(;Iit fomnrd. the third atiKil plaoed lo position, and the measurement cmt 
tliiiiri' liv l'Tl'!L'iTi~ "■> Ihe flrst sluul. I placed all the Stools and drove all the niaaon 
Ihed !■.■ - I.'. 

O I'H-inpnt Hr. Kiotl and I oxchnugnd dntie«. I tooli his , 

flriii <: < '<i- :u)Justnicct»F 1liu ruarend was intrusted loHr. naUi;y,wbB« 

[ brill ho -I '.: '!,[-.!<! 'K-~:- 1(1 occupy north hoac, which was uciHitnplisbad UeoantbetS. 
The l)UHi>H'ii9 leveled UucciiiborT and i^, E lie distance botwecD nxl atutlons being vaii«d 
MWordiiiR to the uBtuTo of the grouud. 

South liuw was partially ncoupied DuaumWr (!, and oomplDtud Det^nmliec H, while 
Ucssrs. Klabl aud Kailey were at work with the level. 

The utroneinical numumniit was oflctipied Oeoember 9, after the muloa had b^ea 
■hipped to SMtniaento, Cal., to oharge of Stewart and Brenholtx. 

rieft Fresno DucoinW by the ni«ht Iraiu and arrived iu Sacrumcuto December 
10, acEoriling to inatructioiis. and the labont of the porty eudcil 

The following are lionie of the results of the seasuu'a litborii : 

Main hoses measured 

Anxiliary bases uieasuted 1 

TtiangulHtion statious occupied 1 

SighlB taken 1,9 

Milen man^hed & 

Camps made ' 

Cisteru -barometer stations 

Id conclnsioD, let me thank the members of the party for their hearty oo-operatioi.. 
Ur. Klett was Invaluahle for his many excellent suggestions, especially with reference 
to the measnremeut of the base. Mr. Bailey was most remarkable for hie zeal and fui 
his care in [lerfamiiug all duties well. 

Eespectfully submitted. 



lIIORGi: M. WUBELEIt, 

t'orji* 0/ Enitineerg, in charge, 



H. H. LfDLow, 

See<i«d LUutcnaitt, Third ArtilltTf. 



WiLUAMSTOWN, Mass., Hay 7, 1979, 
Sin : I have the houor to reiwrt my doioga at Oaden during Ihe field season of 1973. 
llift WilliamBtownon July 12, Iflt, f or Ogden, via Waahiogton, On July 13 1 mel 



GEOGRAPHICAL SURVEYS WEST OF lOOTH MERIDIAN. 265 

Miles Rocky esq., at Philadelphia, and made arrangements with him for the simolta- 
neous observations to be made by as for the longitudes of stations in New Mexico and 
Texas. I arrived at Washington July 15, and there made the necessary arrangements 
with Lieat. S. E. Tillman regarding instraments and other appurtenances of astro- 
nomical work. 

Go July 23 1 arrived at Ogden and took charge of the observatory, where I found a 
traasit instrument and chronometers. Observations were made for time on nearly 
^yery night for three months, or until October 20, Signals were exchanged on the 
following dates : 

July ^, 26, 27, with Professor Newcomb, U. S. N., at Separation, Wyo. 

July 27, 2d, 29, with Professor Harkness, U. S. N., at Creston, Wyo. 

August 12, 19, 21, 26, 28, with John H. Clark, esq., at Walla Walla, Wyo. 

September 5, 17, 20, 21, 22, with Mr. Clark, at The Dalles, Greg. 

October 5, 6, 7, 8, 10, with Mr. Clark, at Fresno, Cal. 

September 7, 8, 10, 11, 12, with Miles Rock, esq., at Fort Bliss, Tex. 

September 20, 27, 30, October 1, 3, with Mr. Rock, at Fort Bayard, N. Mex. 

The telegraphic lines employed were in bad order in the sections beyond the rail- 
ways, so that for Mr. Rock's stations we were compelled to have recourse, in part, to 
the longer line via Sau Francisco rather than to the shorter line via Denver. 

The condition of things was such that I invariably observed, when weather per- 
mitted, before the time assigned for signals, as I never knew whether the line would 
"be ready for use or not until the telegraph operator, Mr. Henry O. Pratt, came to the 
-observatory at the stipulated time. Mr. Pratt was very skillful and faithful. I was 
aasisted, in copying and various mechanical arrangements while observing, by Sergeant 
Knight, of the Fourteenth Infantry, and on alternate nights by Mr. H. S. Wallace. 

On two nights, October 19 and 20, 1 observed with Mr. Clark for personal equations. 
I should also have done this on some of the earlier evenings of my stay in Ogden, in 
July, but Mr. Clark was not of the opinion that his observation then would be noroial. 

Tne time observations on signal nights were completely reduced in the form adopted 
for this survey, and transferred in that condition to Lieut. B. U. Randolph, A. A. Q. M., 
of the survey ,« when I left the field. To this gentleman I am indebted for many favors 
•daring the campaign. I left Ogden October 21, and reached home November 1. 
I am, sir, very faithfully, yours, 

T. U. Saffo&d. 

Capt. G. M. WURELER, 

United States Etufmeern, 



ArPEKDIX I. 



ftJCPORT OF A SPECIAL ASTRONOMICAL PARTY OPERATING IN CALIFORNIA, ORBOON, 
AND WASHINGTON TERRITORY, BY JOHN U. CLARK, ASTRONOMICAL ASSISTANT. 

Noble, III., April 30, 1879. 

Sir : I have the honor to submit herewith the following notes respecting the astro- 
nomical stations occupied by me during the field season of ld7ti, together with oertaui 
^letails respecting the work : 

ASTRONOMICAL STATION AT W^VLLA^WALLA, WASHINGTON TERRITORY, 1878. 

Geographical position. 

The pier, of cemented brick, from which the observations were made for the deter- 
mination astronomically of this station, is situated in block No. 9, known as Jail 
Square, 57 feet from the center of Fifth street, and 211 feet in a straight line to a 
street monument in the center of Main and Fifth street. (See plat herewith.) The loca- 
tion was objectionable on account of du!«t, smoke, jar,aud noise, but was unavoidable. 
There was no other place where the pier would probably bo protected an I at the same 
time afford the necessary telegraphic facilities. In erecting the pier the magnetic 
needle variation 20p east was used. The transit, however, showed it to be largely 
ont of the prime vertical. The unreliability of the needle in this ' instance is due 
donbtless to the components of the soil, which is here constituted largely of bovlders 
ohiffged with magnetic iron. 
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flMt bigfa. Soathward on a large nataral moand (whioh was ODce a part of the mill- 
tMtj Feservation of old Fort Dalles) it was iodicated in the same way. 

Dalles City and Burroundhigs. 

The Dalles, or Dalles Citjr, in the language of its incorporation, is sitnated at the o^onih 
<ii Mill Onsek, a rery considerable distance below the main part of the rapids of the 
Oolnmbia River, from which it takes its name. It is a strangely selected spot for % 
eity, for what is not lava bed is for the nfost part sand. Once there was a level and 
fertile valley between the city and the foot of the rapids, but that is now almost entirelv 
covered with sand dnnes. The wind that poors np the cafion, that sets in at the month 
•f Biill Creek, like water throngh a fnnnel is apparently the source of all thissand in and 
albtfnt the city. Despite the forbidding chatucter c^ the location. Dalles Cfty ^ apic- 
tHttesqne go-ahead town, having many fine stores and pleasant residences, with taeit 
charming f mit gardens. 

Meteorological conditions. 

It took no less than four weeks to put in this station, from August 29 to September 25. 
Arrangements for observations were ready the 31st. September 1, however, a violant 
wind carried everything in the shape of tent and other equipment to the groand, mak- 
lag it necessary to put up a substantial frame work. Observations were made, or It w<^ 
poflsible to make them, September 2, 3, 4, 5, 6, 7, 8, and 9, although there was maoh 
embarrassment from the wind. From September 10 to 19, inclusive, the atmosphere WM 
so full of smoke, driven from the burning Cascade Mountains, that no observations 
conld be made. A few of the very largest stars could sometimes be faintly seen. Dur- 
ing this time the sun was stripped of its power and stood in the heavens as a^neat 
blood-red orb ; the moon had the same general appearance by night ; the wind olow- 
ing all the while eastward, and sometimes violently. From the 19th to the 25th it was 
for most part favorable, if the wind be excepted. 

Telegraphic communic4ition» 

The Western Union office and that of the Oregon Steam Navigation Company not 
belnff connected in Portland, an effort was made at first to get Ogden by way of 
Waluk Walla, Boise City, and Winnemucca. The most patient perseverance for manv 
afrits brought success out once in this direction, September 5. The oAce In ¥on^ 
land having been connected, the rest of the signal exchanges were made by Portland 
and San Francisco, that circuitous but expeditious route. 

Method of observation, 

Ifode of observatiom same as at Walla Walla ; that is, eye and ear. The chronom- 
etir did not teve to be taken so far ; b«t the climbing up and down the bluff was any- 
thing bat a aale or pleasant operation. 

Instmimsnis. 

inttraneots same as at Walla Walla. No. 16 is an old instrument, has been pat to 
■sach service in many places, but the roughest usage it ever had it received probiU)ly 
fafum the wind and sand of Dalles City, Oreg. 

ASTRONOMICAL STATION AT FRfiSNO, CAL., OCTOBRR, 1878. 

Geographical position. 

The loeation of the observatory was on a swell of ground some half mile south ot 
town. Pier was of cemented brick, as the other stations. There was no lava bed 
liete as at The Dalles, or bowlders as at Walla Walla, loaded with magnetic iron to 
abffeot the needle, the soil being composed almost entirely of sand. It is seldoia or 
never possible to get such a desirable spot in all respects for an observatory as was 
here presented. The view was unobstructed in all directions, bounded eastward at a 
jpeat distance by Mount Whipple, Goddard, and other great mountain macses of the 
merra Nevadas, while westward lay the Coast Range. 

Fresno and its surroundings, 

Fresno is a town that owes Its origin to the Southern Pacific Railroad. It is the 
^tfpiti^ oif the county of that name, which is often designated in Califomia as the 
«onnty of eolonies. The court-house is an expensive and showy building, and stands 
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ont In mwlied contraat with all other improTement*, both pnblie and priT*t«- __ 
tbU acMon of (he ^ew tliere seeroetl lo be no vegetation here — notbiug gTeen^«xoe|4 
that prodnccrt by irrigation. 

ilefforoJofficol (tmiUiont. 

Had the pier and teni in rradine^s for observHltons 1>; October I. and it n-as ccra 
tinnoDBlf clear till tb« IIOi, wben it rained, as aino on tbe 131b and Utb. There wa 
little or no wind, and no dost lo interfere, notnitbatanding Ibe uuidf soil. 

Tr'fjrajii k' oonnnNntmlion. 

OgdcD w«#got bj irn^ of But FrancisM, anc3,th«rc being do dAUrin tlie nae of tlM-' 
irirea, Iodk excbangea with cuiuplete ainck orrar oonld bavo lieen hsd eT«ry night fnni 
October I lo 11 hnu tbe condition! of the former phu« been c^inall.v (arorable. 

Method of ohiavation and iiiilivinrnU. 

Bune as at other Btations. 

The elaborate atcmo pilUni sent to Freano for marliing tbn meridian wore placed] 
the one in the mendian north of thepier.jDstnortb of the railroad Imcli, and on a Hm 
nlth the lir^t ron of honse« facing vonth ; tbe other abont the same distance aonth- 
weJ^ and near a road leading to one of the colonies. 
Very respectful ly, yours, 

3'tvni 11. Clark. 
Capl. 080. M. WnEKi.RK, in Chargr. 



iPFBvmx J. 



KEW UEXICO »st> Ttxn 

or 1978, BY MILKS ROCS, AsaetTAKT. 

Ukitkd Statss Ekgixekr Office, 
iCAL SrnvEYs West of niE IOOth Meridian, 

Wiuthiiiglon, D. C, May 1, 1879, 
Sir: Id compliance with ronr order* t« CBtabliKh principal aBtrononiical atationaal 
Fort Belden, N. Mas., and Fort Bliss, Tei., I loft Waabinglon for tbe field Jaly 1^ 
1878. At Philadelphia I met Prof. T, H. Saffurd and arranged a programme for bIat 
obaervatioim and the exchange of tclegrAphio time signals. Mr. Fred. W. Floyd, aatro- 
nomical aflsiatant and meteorologist of the party, joined me at HarrisbiirB. Yoartiua] 
instmctlons for the work awaited mo nt South I'ucblo, Colo., and yonr telegram, at 
Santa Fi5, N. Mes., anthorising me to delay tbe journey to observe the Bolar eolipee of 
July 29. 

Lient«nant Paxton, Ftfteetjth Infantry, and actine commandant at Fort Harey, 
loaned me two signal -service telescopes of abont 'i inches aperture and 30 inches focal 
length. Obtaining iome plain circular eye-glasses from a jeweler, I smoked and plBMd 
one within the cap of each eye-piece. The telescope supi)ortswere screwed into poat« 
planted 10 feet north and south of the astronomical monnment of this survey, the po- 
sition of which, as determined in IBTH, is latitude 35° 41' 19''.39 north, and longitude 
105° 56' <5",22 west from Greenwich. 1 obtained a correction for my mean-time chro- 
nometer (Negus No. 388) by telegraphic eiguala from Denver, giving alleged Washing- 
ton true time. The chronometer was 8 mmutes 8 seconds last of Washington mean 

'The following ia the result o{ tbe eclipse observations in Washington mean time : 
Beginning of the eclipse: 

Book i ir' 61 

PMton 4 17 53 

End of the eclipse : 

Kock 6 XJ « 

Pul«ii 6 33 M 
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Each observer independently noted, near the end of the eclipse, the time of the phase 
that seemed equal to the phase which was first detected, marking on prepared diagrams 
the appearances that were timed. In this way a more accurate time for first contact 
was secured. 

The actnally-ohserved times were as follows, in chronometer time (Negus mean-time 
chronometer 288) : 

By Rock : 

h. m. •• 

Phase A, after first contact .•. 4 26 29 

Phase A, before last contact w 6 41 38 

Last contact 6 41 51 

By Paxton : 

Phase A, after first contact 1 4 26 34 

Phase B, before last contact, equal to Phase A according to his diagram.. 6 41 17 

Phase C, before last contact 6 41 28 

Phase D, ** gone,*' last contact 6 41 60 

Mr. Floyd had charge of the chronometer, and marked time. He and observer, Ser- 
vant Frost, of the Signal Service, read the meteorological instruments every quarter 
lonr during the eclipse, and every half hour during the remaining time from noon to 
7 p. m. I also observed a thermometer exposed to the sun's direct rays with its bnlh 
smoked. 

While at Santa F6, Mr. Floyd took comparative readings of the survey barometers 
with those of the United States Signal Service. 

On July 30, we resumed our journey, and arrived at Fort Selden August 2, and 
staid two days to select the site and arrange for constructing the monument. How- 
ever, in consequence of the abandonment of Selden as a military post, you subse- 
quently selected Fort Bayard instead. Mr. Floyd took barometric reaaings in the 
haU of the commandant's house during our stay. 

A«^st 4 and 5 were spent at Las Cruces and Mesilla in efforts to secure materiaLi 
and skilled workmen for building astronomical monuments, but without success. 

On the morning of August 6 we arrived at El Paso (Franklin). Tex. It is also the 
present Fort Bliss, the troops being quartered in the village. The two old posts of 
this name are further down the river, 3 and 3^ miles, respectively, and are in ruins. I 
located the astronomical monument 25 feet northwest from the center of the publio 
square, as shown by a plan of the town, and measuring from the buildings on the 
southeast and southwest sides. There is no other public ground, and it seems the only 
place secure against disturbance by future improvements; but being an open common 
and a rendezvous for cattle and teams, for its present protection I built a rough stone 
-wall 2 feet high and 10 feet square around it. The mason and brick I could get only 
from £1 Paso, Mexico, and the brick had to be specially baked by a tile-maker. Ajb 
the ralnv season was at its height and would not permit observation, I waited until 
the brick pier was built before mounting the transit. 

On August 15 I was ready to exchange signals with Professor Safford, at Ogden, 
bnt failed to get him, as the Western Union line was down beyond Santa F^. Each 
night following I observed for time whenever clear enough, but failed to get a cirooit 
-with Ogden for over three weeks. 

On August* 19 I sought to get a circuit via San Diego and San Francisco, but no trial 
-was made, as others supposed it useless, the distance being about 2,.500 miles. 

The weather began to settle about August 24, and then I observed for latitude, when- 
ever clear enough, after trying each evening to get Ogden, and on the nights of August 
ft4j25, 27 y 29, 30, and September 1, 8, and 4, observed 184 pairs of latitude stars. 

The failure to get a circuit to Ogden via Santa F6, Pueblo, Denver, and Cheyenne 
'was due to various causes on different nights, but chiefly to interruptions of the line 
by storms in the Rio Grande Valley and on the stretch between Santa F^ and Pueblo, 
which was in very bad condition. Finally, fearing failure altogether in getting the 
longitude by telegraph, I proceeded to observe transits of the moon and moon-culmi- 
nating stars on four nights before full moon, and, in order to make a complete set, 
three nights after the full, though by that time I had succeeded with the telegraph. 
These observations were made on the nights of September 5, 7, 9, 10, 11, 12. and 13, the 
moon's limb and about six stars on each night. 

On September 6 I again tried to get a circuit via California, and on the evening of 
the 7th succeeded in exchanging time-signals with Ogden, and asain on the nights of 
September 8 and 10. This line was then interrupted, but I finally obtained a circuit 
via Santa F6 and Cheyenne on September 11 and 12, which completed the observations 
at this station. There were observed 198 stars for time^ of which 127 on the five nights 
when time-sisnals were exchanged. 

Hourly readings of the meteorological instruments were taken for four weeks, and 
only at certain hours during the remaining two weeks of our occupancy of the station. 
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The Dorth meridisu-Tnark in aLtiiated oearlj a mile olT nn tlie Kilge of ■ meam rilut- I 
ing Itie boaa of franklin MdnnlaiHB, anil 3(i(J feet aliovit the mouumcut lu ntlifudn, 
Tlin Bitnatiou did not allow a south meriiUan-mark. 

Tbe poat qaartermasUr, LicDt. D. J. Gibbon, Nintb Cavalry, forniBheil tents, tnolf, 
and fiirnilnTe, and hauled Umr. xand, brick, xtoop, and water, and extended all noeded 

On September 17, lo carry ont year instrucliona in reeaid to connecting uy mooii- 
Bteut irith tbe BAtrouomical station of tbeUexicsn Bonudaij Survey, I oal]e<l on Seitot 
Bamire)!, in El Paso, Mexico, nbo had been oue of the Mexican commiaBiuDeTB to locate 
tbe international Itoundary; he pointed out to lue the spot, as he retDMnbered it. lor 
there is no mark of lliB aatrouomical station of that survey, near tbo charali. with Um 
bell-tower of which I conneclcit it ne near as practicable by paring. It is 140 feet 
Mnth and 3C0 west from tbe tow^r. 

On September Id we starte^l tor Fort Ilayard, liy mi ArRiy rsoort vtngau, fitmiabcd 
by Lientenaet GiblM>ii. I could thus I^Rrry tlw instnunontii n.loni!, and b»ve tbon at 
hand aa soon aa wanted at Bayard. We look clstoru-ltaromatwr re«ditigH at nil tlM 
b(kIiI HtoppiBg places; at Cettonnood Kftnob. aoiitb of old Fort Fillmoni; at MottlU 
CoinpaTBtiverea<liii|^H with hbeaieiial-scrvii!!) batomotcri at Mason's ninch, weiitof Fort 
8el(fen ; at the snnng at old f^rt Cnmniinga; and at Miembrra Hot Siiring, at the 
foot of the mound nf tbe spring in front of tno dwelling. 

We arrived at Tan Barard on Seploinher £1, and the aome day I lorattut tbe ajto tat 
tbe nionnmout on tbn solid ^cieti rock on top nf a bill jnat onlalde the (jnndraniila «f 
the post, aliouttOOfeot from its wcBtem comer, and :M feet in altituil« above the ■«»«(• 
•f toe pnrado-grmind at the fla^taff, and in ttm evcniiifc utiikod out the mpriilikn. 

Nest day. the 3»h, I look our wason to Silver City, nine iiiiles west of B>yiv4jfet 
lime and brick, and on tbe 25tli, wiUi th« help nf a tiextcaa mnson froin Gcntrttt Cltr 
■nd a discharged cnvalryninn, the obNarving ptor wa* irrvirtnd. The onnie evealaf I 
M>t up the tranait and vox ready to ■xchausc time nignnls: but the uflloe of the anil* 
tary tclcfffsph was closed, on aocoifct o( the ubsciii'e of the o)wrntor(iu repnir il»^. 

Licnt. James Allen, A. S. O., and aupcrinwudenl irf the Santn Vf divimdu v4 ibb . 
nllitar; tclopranlis, ordered an operator up from Silver City in lime for tiio nest gvcn- 
tag, Septemlwr !^, when I olttained a circuit via Kan Dkiio and Sau Fraueiaoo, mi4 
wtchniicnd timu sigtinlH with Prafcaxor Safford at Qgden, Utah; kIso. on the uiiflm at 
Septcmber^,^, and October 1 nndo. There wero observed 1*4 Btnraallujfetber lor thH 
delenniDHtionK, and 1 10 on the lit u uights when aignuls were exaboti£e<i. Tfaera vcn 
6G time sljtnals received from Otideu. itnd the nnuie cumber sent rum night tiMV, ■• 
yma M At Fort Bliss. 

For latitude there were ohserveil ISO point of stnra on the nights of October 4. t, 7, 
S, and 0. 

Till- iiiirtli iiirTiili:... iii^iik is'lishiTit :>•« .Viinl' i.!i ;i lijll of ll..- fiiiiii.- lii-iKlit as Moou- 
isent Hill ; the south mark i^m yarda on slower rise west of Central Uity. 

The meteorological instrnments were read honrly during the whole of our stay, 
do October H I sent Hr. Floyd to Silver City with one of tbe cistern barometen toteka 
•omparative readings with the signal- service barometer. 

I examined a ledge of white marble near the Hanover oopper mines to see if it 
would furnish blocks for monument caps and meridian-mark stuucs, and conclodeda 
•ODtract on October 10 to cjuarry, cut, and letter tbe stones for both stations and jriwt 
those ot Bayard into position. 

Lieut. D. R. Bnmham, Fifteenth Tufaotry, post quartermaster, hauled aand aod water 
and furnished an observatory tent, tools, and furniture and qaarters for Hr. Find 
and myself. On October 10 the inslruments were prepared for shipment and tfaepuV 
lio properly turned over lo the poat quartermaster. 

On the llth weatarled on our return journey on the bi-weekly biickboard. At old 
Fort Cummings the same day we fell in with Mr. Nell's soctiou of Lieutenant Bimie'i 
party of this survey and compared barometers. 

At Heailla, on the 13th, we took comparative readings nith tbe eignal-aervioe bar- 
emeter, aod again at Santa F6 on the 17(b. 

On my arrival at Santa F6, October IB. I received your telegraphic order to prcceed 
to Fort DiHigp, Kana., and arrived there on October 20, At the post, live miles tiMK 
the town, jour note was received directing me to select a site, estimate tbe expense, 
and obtain all needed information for the subsequent estalilishmeut of an aatronen- 
eal statiun. All which was done on Monday, the 2ts(, the site selected being the aonth- 
weat corner of the court-bonse yard, which is the only public ground on a high part 
of the town affording a horizon. The same night 1 etartctl for Waahingtou. 
Very reapectfnllv, your obedient servant, 

Mii-Ks Sock, C. E., 

Cirilian Amhlaiil, in vhargiof Iheparig. 
Capt. GEORiiE M. Whkklkk, in Charge. 
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Appexdix K. 

vrbuminary report of a special geological party operating ik colorado 
and new mexico, from spanish peaks to the south, field season of 1878, 
by professor john j. stevenson, assistant. 

University of the City of New York» 

New York, April 10, 1OT9. 

Sir : I have the honor to sabmit herewith a preliminary report npon the geolo^ of 
the portions of South Central Colorado and North Central New Mexico examined by 
me duiiBg the field season of 1878. 

I mAy here gratefully acknowledge the uniform courtesy shown me by the officers 
at Forts Union and Garland. To the kindly co-operation of these gentlemen is due 
not a little of the success marking the season. 
Very respectfully, yours, 

J. J. Stevenson. 



GENERAL PHYSICAL FEATURES OF TilE DISTRICT. 

The region examined during the season of 1878 includes part of South Central Col- 
•erado and of North Central New Mexico. It is embraced between north latitude *J7^ 
IKK and 35<^ 40', and longitude 104*^ 7' 'SO" and 105^ 30' west from Greenwich. It is 
represented on atlas- sheets 70 A and 70 C, and its area is not far from 8,000 square 
xBiies* 

The western part of this region is mountainous, as the Sangre de Cristo Range oi 
Southern Colorado enters it and expands into a group of ranges. At the north the 
mountains break down abruptly toward the east, and are separated by a narrow km- 
^ftmdinal valley from the Raton Mountains, which on the map are colored as ooexten- 
«hre with the Laramie or Lignitic group. Near the extreme north a high, basalfr-cwf'- 
•rod area, marked on atlas-sheet 70 A as the Raton Plateau, extends eastward f rem 
th/S Raton Mountains, and merges into a great Tolcanic area beyond the limits of the 
dk^riet. 

On the south and east the Raton Mountains look npon the Canadian plains, a broad 
«x{Mm8e of rolling country, dotted here and there with low mesfM or flat-topped bills, 
and extending southward and eastward far beyond the region examined. Tne scvesms 
flow across this plain-country in rapidly deepening channel- ways, which become great 
eafione toward the south and southeast. 

The mountain area expands southward for, say, 70 miles, but thence it contraots. 
The eastern or Cimarron Range breaks down southward, and is loet in a great mesa, 
which will be spoken of in this report as the Ocate mesa, while the next range at the 
WMt bends westward, and the low mesa country is carried almost to the western edge 
#< the district before the southern edge has been reached. The change in the con- 
ditions is well shown on the map ; for at the north the whole of the mountain area 
tMB within the district, and the plains of the Rio Grande are reached on the west sidSi, 
whereas sonthward the expanding of the mountain groups carries a great mountain 
Mjj^on out beyond the western border, while at the same time the gradual dying out 
«z aome of the eastern anticlinals and the curving westward of others throws almost 
the whole of the mountain area beyond the western edge of the dibtrict. 

The region nnder consideration includes parts of three great drainage areas: that of 
tiM Purgatory, that of the Canadian, and that of the Rio Grande. The tir8t two are 
really subdivisions of the great Arkansas area, but as far as concerns the preseat 
reoort they may be considered as wholly independent. 

The area of the Purgatory', which occupies tiie northern part of the district, begins 
OB the west elope of the Cnlebra Mountains and extends eastward to beyond the limit 
•f the map. It is the seat of extensive agricultural and mining operations. The im- 
portant city of Trinidad is the commercial center. The area, however, is narrow and 
lies north from a line passing east and west through the Raton Plateau. The Cana- 
dian area is by far the mo8t important, for it includes all that part of the district 
lying south from the line already indicated and east from the raonutain divide. 
Economically, its northern portion is as important as the Purgatory area, but the 
developments have not been carried to so great an extent either in agriculture or ia 
ooal mining. The area of the Rio Grande lies wholly weat from the mountain- summit, 
OS far as the work of last season is concerned, but the divide between it and the 
Canadian lieuds to the east imme<liately south from the region examined, so that 
thence southward the waters from both sides of the mountain ranges are drained into 
the Rio Grande. 

THE DIVIDES. 

The divide separating the areas of the Purgatory and Canadian from the area of the 
Bio Grande may be best considered as a unit, as indeed it is, separating as it does the 
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film 4i*tri(<. •• Cad Mm diinl*. tb^rr kivnrv « 
~ ■ i< the &i^n dt CraM ^»t^, \m «hU 

iCffin* MpiM. Tb» di-ridc r * ' 

the noB Cm- » ift*»eiB o^ Hv. 9D Hilc^ wkaa it trari. 
fifcw h tkUtiA cMt, • Irv mOn. Tb« ttmlhetij amn* ia tT» Bi «d aad i 
Iha baad «( Onwrfcii CnrX. wbvn U ImmA* vrMvmrd. Il nav mimatlca S| 
Oa imwmH •( Ibe ■«■ aonrUiB imce aad m oBiiBon t* iL* bmI BMlb 
KMhed dwiac tb ■«««' TktditUabtbeHMiwUltiWtutBuIaf ttea 
tUm Mwkad M Ita ^ M tkc Hk* m4 Ue Lm T>^ 

IVf iHrnn-gtlta ilVtde an aot i w t t o«w. mJ lew of then tbnr gmtte »■ 
Minhii. TW int. bc^nuu al the aaclfc, » Coatilla Pm^ kaAnx tnwti TetiMJa 
CKCk, a bOataiT u tke Ckaaiiaa, to CoatiQa CcMfc, a ttibnta>7 la Ub Eto Gnuuk 
n« ap pi iai l biiM il>e w«t I* TC17 gndaaL and Ibe mbbH of Uh paM b a liraad, 
MCB, ud aomlial roltiBC pLkbi : tat tM mf p remn h bam the eaat i> aWnjI, 
taauh tha dificalt cndc vaa caailj' irrcraMM b; laakim fW road •npattinc. Tut 
ra« it tat V,n: («i fcigl) U tW MUMBittaitd b Mid to ranuB awn dBrUu; Dr-criy tk 
whole jrai. But it u little a^d now, (or, ■Tihow«h the HUWDt » nvl lifceljr to renab 
ctoKd, tta apjmach M th« Vfat ride m Eable to ta badlf UocUd with mow in MM 
oamiir dcfilra. Mamo Vam l>*d» frein tta bead at COBMiita Creek, a trilmtarr 1* 
CmUIU, to (he head «if HoRBa Cieek, • fort atOmanm Cneh. which eitlea Uw Ck- 
nadias. Thiaiaalaw, gewtlepaM, wlihe— ]r« fPiii > i,hm ineac^itde,bntlUMetoti 
ctahid wlih Mm at an earl/ dale. It i>KwtewWaaoa(iain,aolh«SRMiHl la mauls 
for uome diManec oa each (idia o< the nmuiut. Tta pas ia not itaitghi to he a ma 
o«e, aa it w BMre ap« l« cloae qnieUj* dnring; UK]* ■tonm Ihaa urmiar of Iboae wUcb 
aw hiaher aad non ahnipt. 

Red Rirer Pim, leading b«B the west fock of Uineao Creeh to the bead of Cola- 
rado Creek, su nacb seed white the Unnrno miniu dtatnol was presperoao. Aa CS- 
nUenl waKoo-road waa racntioeted, (ittt siekc th« decaj of mining intenaui the rn4 
hia t>r«n little oaed and it ia in a dilapidated condition. The sppioacb trotn the tan 
ja comparalirdf gentle, bat lbs giade on the we«t aide is eitreBcly ahrapl, dilBcclt 
lndr«d for loaded aninwla. L'oica tbe grade were rtij maleriallj better in earlier d;^ 
one can Ixnllf cunreive bo* wagons coold hare been (aken orei it. Thegtulefor^H 
vile ia nearly ten degrrco. 

Tao* Paaa leodn froiD Morvno Vallef (o th« head of Ferdinand Creek and ia eroned 
bjr tbeslace-roBil to Taoe. The approach on each aide ia a cotnpatatircl; gxtOie gnit 



nfitn widun half a ^nfi^* of the anBunit* bnt thenca the fradn la Tcnr ^Im^^^ t- *f^ 
pM f« 9,095 feet high and ia kept open dnrioK the winter. Like that of the SiP 
ulver Pas*, the bammil of Ihj» is expoeed, and tbere is liltte apportiiDit}r tor 



accDHiDtale •Iniing iLe driving Etornu which prevail. Mucli Ireigbting is done onr 



tbia ImportaDt pi 
A waeon'raail. 



crosaiog tbe Mora range from Black Lake 00 Cofote Creek to a fork 
, wa.1 run-ttracted manj jears ago lar govemmenl use ; but il followed 
and the grail« waa so bad that when no longer needed by the govemmoal 
the road wan abandoned. 



The Laa Veeat MonntaiDH present a r«gnlar creattine lowardi the. Mors ItiTei,i 
trlhatory of Ihe Canadian, and two roads cross from Mora Cmk lo tbe streania fona- 
ing Junta Cieek, tribntary to the Rio Grande. The northerD road winds ap the monnt- 
ain aide with a painful grade lasting far nearly three miles, but over the summit, co 
the WBterB of Janta Creek, the grade ia not sodifficnlt. Theapproscbeeon bothsidM 
are easier along the other road. Both roada are said to remain freely ojisd dnring the 
whole winter. No other passes exist along thisdiride witbia the district, the distance 
iDClluled being not far from 140 miles. A few trails have been tued by the Indian*, 
but, for the moat pari, those are hardly practicable for loaded aniuisls. One t\ui 
trail passes from thesonlh fork of the I'nrgatoiy to the north fork uf Cnlebra Creek! 
another, from the Moreno Valley to Lncero Creek, and another from tht^ bead of Man 
Crock to a fork of Krijokt Creek. These ara vei; obscure, and ore badly obstructAl 
wUh fallen limber, so interlaced that |)rogreas is almost imliosaible. 

ThediTJde between the I'nrgatorv and the Canadian begins on the wpst slope of tb« 
CnlebtB Range, and follows a tortoons course through the Laramie ores to the Kattni 
Plateau, and thence to beyond the district at the east. The posMti arc numerous sq^ 
for the most part onpleasaiitly abrupt near their summits. 

A gODtlo jiaas lends from tbe Pnrgatory to the Verniejo in Ibe narrow valley at tbc 
baae of the range. It is crossed bv a good wBguii-road and is 9.)7r> feet high at tbe 
amnicit. A good pass leads from 'Lang's Cnflon, tributary to the Purgatory, to the 
bead of tb« Upiier Canadian, and thence to Veimejo Creek. It is followed bv • 
wagon-road, It'OiIinR from Trinidad to Elizabeth town in tbe Morono Valley, "ftm 
pnnimi lend froiu Dillon's Cafion, trihntary to the Canadian, to tbe waters of the Pur- 
gatory; tbii one crossing to Lung's Cafion, and tbe other to Chicken Creek, nhicJi 
empties into Raton Creek. The latter is said to he an excellent paas. Tbe former bai 
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gentle approaches on the Canadian side, Lnt for two miles from the sammit, on the 
other slope, it is painfnlly steep. Raton Pass leads from Willow Creek to Raton 
Creek, and for many years it has i>een the most important of the passes over this divide, 
for the Santa F<5 stage and freight road crosses by it. The road is excellent and the 
grades are good, except near the summit on the Raton side, where, for more than half 
a mile, the grade is steep, and the pass is hardly available daring mnddy weather. 
The soft shsues readily break down into mnd, and in long-continued wet weather the 
road seems to become almost bottomless. This pass has been ased by the Atchison, 
Topeka and Santa F^ Railroad, as the distance throngh the hill, near the summit, is 
innffnificant and the abrupt grades are avoided by a short tunnel. 

Manco Burro Pass leads from the head of Chico Rico Creek, a tributary to the Can- 
adian, to the head of San Isidro Creek, flowing to the Purgatory. It is approached 
from the north or Purgatory side by two roads, one skirting the wall of the Mesa and 
approaching the pass oy comparatively easy grades, the other following up San Isidro 
Creek. Eitner of these is available for pack animals and the former is easy for wagons. 
The roads come together at the foot of the direct ascent to the summit, wnich is of not 
80 good grade. Still, it is not much more difficult for wagons than the corresponding 
portion of Raton Pass, on the north side. The approach on the southern or Canadian 
side is not easy, but it is passable for wagons. 

The subordinate divides will be described in the final report on this region. 

THE STREAMS. 

A few more notes respecting the streams may not be out of place here, as the map 
will not accompany this preliminary report. 

The Upper Purgatory River is formed by the union of several branc^s within the 
the Laramie area at not far from the base of the Culebra Range, and flo^ irregularly 
eastward to beyond the limits of the district. The several streams forming its forks 
flow throngh deep, though short, gorges and unite for the most part within the nar- 
row longitudinal valley at the base of the range. Below the junction of the forks the 
river flows through the Laramie area in a broad canon with walls of varying abrupt- 
neoa, which seem to gain somewhat in altitude toward the plains. Long tributaiy 
eafiODB enter that of the main stream from both sides, all of them heading on the Lar- 
amie Plateau, which is known as the Raton Mountains. 

The Canadian River is formed by the union of the two streams, both having their 
source in the Laramie area, the one formed by petty creeks rising under Manco Burro 
and Raton passes, the other rising at the top of the plateau farther west. These unite 
in the Canadian plains, and thence the river flows southeastwardly to beyond our lim- 
its. Its ohannel-wa^ deepens rapidly and, at, say, 70 miles south from the northern 
e43ge of the district it enters a cafion which, where last seen during the season, itf 1,090 
feet deep. This stream receives many important tributaries from the west, of which 
Yermejo and Cimarron Creeks have their sources in the mountains and drain a great 
part of the Laramie area. Ocate Creek drains much of the Ooate mesa, while Coyote, 
Mora, Cebolla, and Sapcllo creeks, draining the whole of the mountainous region at the 
south, unite to form the Mora River, which enters the Canadian near the southeast 
comer of the district. This large river flows in a dismal caHon similar to that of the 
Canadian. 

THE ANTICIJNAL8. 

The anticlinals of the region fall naturally under three series, thus : 

TBK CULBBRA AXIS AND ITS SUBDIVISIONS— TIIE CIMARRON AXIS, AND THE SUBOR- 
DINATE AXES OF TUE RATON MOUNTAINS OR AREA OF TIIE LARAMIE GROUP. 

The Culebra axis enters the district at the north and seems to be the continuation 
of the Sangre de Christo Range, though this statement may not be made positively, 
for I had no opportunity to determine its accuracy. The axis is marked by the Cule- 
bra Range, and, so far as can be ascertained, remains simple until a short distance 
south from Costilla Creek, the line between Colorado and f^ew Mexico, whore a fault 
begins, which apparently marks the origin of the strong Mora anticlinal. The west- 
ern part of the axis beyond the fault evidently ends at a little way north from Ferdi- 
nand Creek, or not far south from Taos Peak, and the new axes are found west from 
the Mora anticlinal. These I have designated as the Santa F6 and the United States 
axes, the names being taken from the ranges which show the course of the anticlinals. 

Little information was obtained respecting the Santa F6 and United States axes, as 
ther lie altogether beyond the western limit of the district, and were reached only 
inciaentally during a detour made to secure information concerning the west slope of 
the Mora axis. They remain to be examined during a coming season. The synclinal 
between the Mora and the Santa V6 axis contains only rocks of the Carboniferous age, 
and no rocks of later age are involved in the axes themselves. The a^ of the rocks be- 
tween the Santa F^ ana the United States axis was not fully determined, but it seems 
to be only Carboniferous in the northern part of the trough, to which alone my exam- 
inations were confined. 
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Tbe Her* anticlinal is n lialil mxih wltb a distinct An-limn em , . 

most nortti and sonth course to Cebolln Oreek, where it Iwnds wwitward nnd foI1i>«f 
a SMilhvFfBt coiirfie to the wintfaem bonrnUry nf the region exumint-d, A grevt fMH' 
wwi biund un the went slope ot thb loUl whereby tho Archoanr^>^ksB^*^expM^rf - --- 
won! from Morn Creek to Snpelio Creek, A dlBtinat anbonlinule uBticHnal o» 
th« wcBtero alope, and U njipnrcntly tha northwKrd eantiuiiation of tUis (bdII. 



honiteroiiit rot-ks atane arc inT«lirod in tlnis »si8, 

Tim Coyote Bynelinnl. betwMn the Colebru-Mora axis anil tliH Clmurntii asii 
««at, preaen^ some eslreniHy complicated stratigmphj, whkti haii iiol- bf«n 
ont in dptiiil, though the geneisl sfrueltins is now i)ii!t« clear It is Lupvd th 
tbe itliarC HeHBun of li^9 I alinll lie able t« presient the structure of Chin intMwali 
olinnl iti all needed detail. tTnllko thi» oyneliniili at the west, this one holds n 
lonelng to the Hesotoie, e'veu thiMe of thts Laramie Qrunp. 



it] b»l|;bt to beyond Ciniarrai Creek, but theneo niuthward deotines until It flmllj 
■iisnppears in an nplnnW wall of Dakula MHulatunvin the ayndinal at the w««t. X^ 
like Ihti oth«r axes, this inVolres the newer rocks, and al Ponil P»m It in (maaed bf 
thoee of the Laramie Uroup, 

The Cimarron ails is scari^elv less Inlereslinn than th« Coyote lynRliiial, lttt«r*««li^ 
Wtweaii it and the Mora antiollnal at the west. ™ 

THK SCBOUXlI.VjktE AXTICUNAL8. 

Several smKll anticlinals were nbserveil in the RbIj«i Mountains, nnd one occantt 
the sontliern part o( thp district, which is orosaed l>y the CanadJan River nt but •*»» 
milua below lli« head of thit ennon. TheHo nntittinido are not parallel to eaeii othO^ 
thotigh there is a elnup relatioirship exiatlnc nmoni; all except that I.Ttn; fi««r«al (Bi^ 
Riouiitaiii rancB. Kor the most nart tbcne axi-HRre (^nlle, with dipsseldnm e<(«Mtl| 
ewoorthreadeerees. ftit file Vernicjosxis. the mint wpBteni of all.3how«(l1paM«4»' 
gretMton each sine. ttdinVinfmin theoihers in Ihntitacoonwianmrly nottlii" " "* 
while the othen have a nottb-nortbnaat tu nuribMVit ti«nd. Tliese minor . ... 
deeuted eootiomli! importancA, for to tbeir iiiBueiice in dm- the arceMlblllty of Hi*4I|^' 
tiltlo rueks over an extennivTi area. The Raton auttotinal, paBeinm bnt thr#« vr tem 
mileii went frnm thr siimntlt of Ratfln Ptws, is ne abrupt as the Vermitio, and <ta tT 



e (lult* a« abort. It krhtBii np tha Rreal Di'sidiuf cwrl M to tli« mifaM. 
The minot tKwa, in tm apdor of tbsir vocBmnOB, Kn tfaa Vnmofo. tte lift 
Raton, and the Cauadian. In addition to these i« the pconliar nplift, the l^ill 



Mountains, in tlie neighborhood of Fort Union. This Reems hardly to lie a tme aotl- 
cljnul, bnt ila teatnrrH hnve not l>een spciTtniiied sstisfttctorily. Tlie dip is in all 
diTvclions from a («ntTi(l point and its eKistenoe is due probnbly to voleanic action, 
whii7h was »o onergetio in itH immediate vicinity. 

Tbiij area in continnouH ou the western side of the district. It antera at the mMb 
And forms the axis of the Cnlebra Kan)^, continues through the Taos and the Hon 
Ranees, and passes into the Cimarrou Bange across the northen part of the Cofot* 
syncTinal. It is very broad at the north, though the ovcrflowa of liaualt have ooreitd 
mDob of it on the wast side of tha Cnlehra and Taos RaDgM. In like manner it is OM- 
oealed greatly in Iba CimarrDii Range and to n alight extent on the east side of Iht 
Horn Range. The Santa Fi5«nd the United States anticlinals show Archean rocks, bat 
those areaH are separated from the main area and lie wholly outside of the regian 
as^Enod for examination dnrinj; \>^^. 

The rocks within this area riiow grent nnlformity in character. In the Cnlebit 
Range there is much coarse gneissoid gRinito, with here and there some gneisa and 
itaica schist. Bnt near Coslllta Creek tbo general condition changes, andlbcre Qw 
prevalent rock is d.irk gneiss, very tine grained nnd compact, which is not wholly 
unlike sandstone in its general appenranoe. With thb there occurs also white qnait*- 
ite in biond banils, which is of freqnent occurrence southwanl in the Coyote synolin^ 
along C'oninncbe Creek and the north fork of Moreno Creek. No chlotitic rocks wets 
seen except on Costilla Creek, where some thin heiUof those rocks occnr in close nlft- 
tion U> a dike of trachyte. 

In the Taos Rangpjexposureswere tonnd only on the east side, where coarse gaol«M 

Jranite prevails, though here and there one finds a muttled gneisa, with some bessd- 
ally wared schists containing silvery tnlca. A 15ne-grained, somewhat greaay guei^ 
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Tbe area of Archean rocks becomes very narrow along the Mora anticlinal soath- 
waid from Taos Pass. Tbe axis of this anticlinal does not coincide with the topo- 
graphical ran^e designated on the map as the Mora Range, but lies between Mora 
Creek and Coyote Creek, and passes almost directly through the towns of Mora, 
Cebolla, and Santo Nino. The exposures under this anticlinal are very distinct. Along 
the dope facing Coyoto Creek the rock is fine-grained, white gneiss, containing silverv 
mica. But nearer the axis of the fold the character changes, and the prevailing rock 
IB a tine-grained gneiss, so like unaltered sandstone that one examining only hand 
specimens might well hesitate before positively assigning it a place. But this rock 
paaaes gradually into a dark, micaceous schist, or schistose gneiss, and is much con- 
torted. It contains many thin veins of quartz. The character of the rock changes, 
little southward to the farthest point reached dnnng the season. Coarse gneissoid 
granite, gneiss, and micaceous schists prevail everywhere. The absence of hornblende 
rooks is a noticeable feature, none h.^viug been found anywhere except in the Mora 
axis, on Ferdinand Creek, at a few miles south from Taos Peak. 

Under the Santa Y6 axis a fine-grained, compact, and almost white gneiss was ob- 
served. It seems to be the only ruck representing the Archean age there. 

THE CAKBOXlFRKOrS AHKA8. 

The areas of Carboniferous rocks are somewhat disconnected. The northern area 
begins with the district and extends southward along the eastern slope of the Culebra 
Range to near Costilla Peak, where it ends somewhat abruptly. 

>% ithin this the succession is, first, a mass of course reddish to grayish red sandstones 
and conglomerates, in all probably 3,000 feet thick ; below this are reddish sandstones 
and shales alternating with limestones and passing into a coarse congl<nherate which 
rests on the Archean. No successive exposures were accessible whereby a detailed 
section could be obtained. Three beds of limestone were observed, all of which are 
clearly of Coal Measures age. The lowest of them, resting on the lower conglomerate, 
contains no s^iecies except those which may be regarded as Coal Measures forms. 

Near Costilla Peak the Carboniferous rocks run out against the Motamorphic rocks. 

Tbe second area is in the Coyote synclinal, which lies between the Cimarron Range 
and the Mora axis. Carboniferous rocks are not present on the east side of the syn- 
clinal at the north, where the Cimarron axis is strong, but they occupy an earlier 
trough on the west side of the synclinal, where they lie unconformably beneath Da- 
kota rucks. This area, following the east slope of the Mora axis, begins very near the 
latitnde of Elizabeth town and continues southward to the southern limit of the dis- 
trict. It Is more than probable that the examinations of a succeeding season may show 
that it is connected with a third area occupying the synclinal between the Mora and 
Santa ¥6 axis. 

Tbe conditions within this area are in marked contrast to those observed in the for- 
former one. The coarse conglomerate, there capping the series, is wanting, the rooks 
are finer in eraiu in the upper portion, and the limestones are increased in number and 
thickness ; but the great conglomerate which was observ ed at the base on the Culebra 
Range has become tnicker and coarser, so that near the northern exposures in this syn- 
clinfi it holds huge blocks of the Archean rocks. Here, too, it contains a limestone 
aUoot midway, which, however, is nou-fossiliferous. 

Still farther south in this synclinal the change is more marked, for the great con- 
glomerate at the base of the series disappears, a siliceous limestone rests directly on 
the Archean, and limestones are still further increased in number and thickness, so 
that on Mora, CeboUa, Mauuelitos, and Sapello Creeks the lower part of the series is 
largely made up of thick limestone beds. A change occurs also in the higher beds of 
Uie group. Instead of the coarse conglomerates and the reddish sandstone and brown- 
ish red sandy shales, which are present on the Culebra Ra^ge as well as in the extreme 
northern portion of the Coyote synclinal, one finds a mass of gray sandstones in thin 
beds, separated by thinner beds of red shale, with occasional limestones in the latter. 
This condition begins near the head of Coyote Creek and continues southward as 
far as the season's work was carried. An insignificant area of Carboniferous was seen 
in the heart of the Turkey Mountains, where the gray sandstones and red shales are 
exposed. No limestones were observed, but Dr. Newberry dbtained fragments of ittig- 
maria from these sandstones, which at once fixes their age. 

The third principal area occupies the synclinal between the Mora and Santa ¥6 axes. 
Little investigation was made in this synclinal, as it lies almost wholly beyond the 
western limit of the district. No detailed sections were obtained anywhere, and the 
examinations, for the most part, were such as could be mode during a hasty recon- 
naiSBance. The Carboniferous rocks ai'e not reached in the caHon of the Canadian 
Biver within the district; and no rocks belonging to this age were seen on the west 
■Ide of the Culebra Range. Indeed, they seem to be absent from the west side of the 
monntains northward from Taos Peak. 
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•buw. wiihuDt ilistiDct (•MsUa, ia tbc bi«be«t menber of Iha s^vop. B«l< 
•andstoDcs, eraj- aoil olire, iritb a gtByuli limcatoiM at tlu baw, rcaliag «i 
mottlwl with Hbil«. 



•BiidBloDe and has a tbiclCDtw, i 

-■■---• -^ [d,, |)i(iie«t menber of Iba ctvoii. Bel' 

A peltj «[(HMitre eiiota tn Ibe Tiufc«; MoubIaiim on ilia eaM tiAu, «bor« Ibr ruda 
■a fat aa wren, reMmblH lb(>M Uiavn id Uw ckDimis of Ilia Htm aad CauaUlao. 

Within tlie moutiUin M«a eiDoauna vf Ittcae mcka are Tttj- nm- Tbe « Lola iBtia 
ia eTiileotlv almeiii fnna tlie CnUbrs B«Dge m w«U <u fnm Uia ikMtharu p«rt vl tU 
Co;ote giyoclinal, where llw D;ikota Gniaji irttU (ticectl; «> tlw CiubunifiinKM, Bil 
Uieae rocta do make tlieir appevanov Ln uiai ajmcUoal on Cofitte CrcIl botow Ooate- 

'""'"" " " ">t*l tliinfcueaa of the Hsries i« o> * ' " ' ""' '" " •- — - ._ — . 

feet Bome Lai]iDi« lime«tonir& occur, tiul then it 
saodatone aad bbalea appeal. 

But tbe cuuditioD ci idj^ fartliirr annth witliiu tikis syuHinal, foi on Hon CmL 
the aeriea ib rvpn«eiiled by fine rvd abaJes aud fine-graionl aandftoDei, th* iMUtt OM- 
taiiiing lana of ijuaitz pebblva. Wtiat tbe cbaiacler of iba rooks is on ilio ain — 
farther aoalh waa not ascerlaiued. 

No Juia-Trias rook* occiiT on the Mora aDliclinal or Uie Mora siila of tha C'oyM«i|t- 
clinal. Tbey are sbairD ouly on the Cintarrou siile of that ayDOlioaJ. Tboy m« Wbgnf 
absent fiom the i^ncliual betneen tbe Mara and Saala f'o autidinals. 



The Dakota Grou)) ia expimeA in tiro amw: ibe Arat na tbpcosi Hloneof tbeCoMa 
BaD^e, from Cucbanu I'om at Uia north to CosliUa Peak at th« soulh ; tbe aecmul. i 
coniiuuoua though very irrrsnlor urea uciterlylns the Ocate incsa at tJie weal. aoJ 
abowioK a couliuaoua oalcrop alouic Coyiile, Mora, and other •trrnius in tfat> CojoU 
aTDdiaol, anil underlying the )rreot Catnidiui plains Kiiithvrard from tbe head uf Lb 
Canadi&D CaTion. lodenil, ihc Dakota ta tbe prerailint! roek in the aoiitUcto p«n of Ut 
district, except n-hero biiiwU ororllowa have ooncmleil all. 

This groDp i» teprewnted only by it&nibttone in tbe northern ar«ia, whem It vana 
from fine-grained Mtndatune to modeiat«1y ooane oouf^loiiierale. Smooth noBiU p«b- 
Mm ■!• nnmerona in the ooaner bed*, and iliui,)laia of tjiuati pve m booeyeost 
Mmeture to the linpr ouea. No foBsila of aoy sort wei« obiierved here. Tbe thioktle* 
isnot farfromJiKjffet. 

In the MOiinieru uren, the cuaJitious are varied. The rock form; the nni of IIlc 
CauaiUan Cafiun, where it in oat; saaihttoDO and abont GT*' feet Ihlvk. .S.i uiintouc 
alone was aeen on the Caiuuliau plaina and in tbe Long CaQon of the Uoru, but on 
Sapello Creek, where the KToap is turned Dp sharply below the villsKa of Sapello, the 
oomiKisition is (juite different ; for there one finds shales and sandstone with aaai' 
argtllnceons limestone. The shales, however, appear to l>e wsntlni; at all eKposHra 
north from Cebolla Creek, and certainlj' there ant no siiulw in the Turkey MuunMiiu 
or on the broad mesa stretohing from thoao minintains to Cuyote and Mora Creeks. 

No (|im( was observed anywhere within rovka of this seriea ; the whole mass aeemi 
to be nraoticatly uon-fosHiliferons, and no remains of plants ot animals were (ouod. 
aside from some indistinct fuooids in thin-bedded sandstonee at the ver; gaDUs" ' 
the section, 

THE COLORADU ARBA^. 

Tbe Colorado Uronp of King and Hayden inclndee the numbers 2, 'J, and 4 of Ueet, 
aa published by him in the Memoira of the American. Icadvaij/of 6>u.'Rr« in 1^. Thao 
groups show some variations, and at timaa there soema to be much diffiuDlty in sepM' 
BtiuK them ; but the Niobrara aod Furt Pierre subgroups, Nos. 3 and 4, ore tboroDghlf 
persialent aod independent. Some doubt may exist respecting the Dropriet; of Mf- 
araling the Fort Benton Group, No. 2, from the Immediately uaaorlyiug Dakou. 
Theae pass into each other so gradually that it is not always possible to draw a lincol 
separation between them. 

Tbe rocks of the Colorado Group are eipoaed flrsl along the east slope of the Cnlf- 
bra Kanse from the nottU limit of the district southward to Costilla Peak. Beyaail 
this Himlbward the senos is buried under igneuun ovordows. 

Insigniflcani patches of this gronp remain in the uurtboni portion of the Coyota 
synclinal, but further south the newer portion of the synclinal becomes uxcoediilglf 
shallow, owing to Ihe decreasing importance of tbe Cimarron axis, and the Culonls 
lucka have been almoMl wholly reniovod from it. 
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The Colorado rocks are finely shown on the plains of the Canadian and Purgatory, 
and they surround the Laramie area, forming part of the blufi' overlooking the plains. 
The higher members of the group fringe the Ocate mesa almost to its southern border. 
They have been removed by erosion from a large part of the plains lying between the 
oafioos of the Mora and Canadian, but extensive remnants remain in mesas, many of 
them preserved by the hard cap of basalt. 

The members of this group sliow little variation within the region examined. The 
Ibrt Benton sub-group, No. 2 of Meek, is rarely exposed in the Culebra area, but it is 
fairly well shown near the head of the Canadian Cafiou, on the eastern edge of the 
Coyote synclinal at the south, as well as at several localities farther south, beyond the 
end of the Cimarron anticlinal. At all localllies it is represented by a very dark brown, 
more or less bandy shale, which becomes more sandy toward the base until it passes 
imperceptibly into the Dakota sandstone below. No fossils were found in it aside from 
the characterless fucoids, which belong alike to it and to the Dakota. 

The yiohrara subgroup, No. 3 of Meek, shows comparatively little variation in 
character. It is represented by bluish, earthy limestone, alternating with variegated 
ahale, which, however, is mostly quite dark. The series evidently becomes thicker as 
it recedes from the old land area of the mountains, for it is not less than 700 feet on 
the Canadian plains along the line of Cimarron Creek, whereas it is mnch less on the 
aide of the Culebra Range. The limestones are richly fossiliferous at almost all locall- 
tiea, and in all respects the rocks bear exact resemblance to those of the same subgroup 
in Central Colorado. 

The Fort Pien-e sub-Group has a thickness of probably 1,200 feet, but this could not 
be determined with accuracy, as exposures in the plains occur only along the streams. 
These, though almost continuous, are not sufficient to show the thickness of the group 
aatisfactorily. The scries cousist-s of shales, varying from argillaceous to arenaceous, 
brown, drab, and gray, to blue and almost black. For 450 feet at the top, the shales 
are crowded with concretions, calcareous and ferruginous. The former occur higher 
up than the latter, and are more frequently fossiliferous. 

This subgroup is best exposed in and near the bluffs facing the plains on the east 
aide of the Laramie area. It is exposed also on the west side of that area along a nar- 
row valley following the base of the Culebra Range, and extending from Cucharas 
Paaa at the north to Costilla Peak at the south. Through the iudueuce of the Ver- 
mejo anticlinal, its shales are brought up within the Laramie area, on Verihejo Creek 
and on the south fork of the Purgatory River, where they show the same features aa 
on the plains and at the biise of the mountains. 

The rocks of this subgroup are seldom exposed within the space represented on 
map 70 C. They crop out under the east edge of the Ocat« mesa, under the basalt cap 
•f the Canadian Hills, and some insignificant mesas have been spared between Cebolla 
and Sapello Creeks. » 

The Fort Pierre shales pass imperceptibly upward into the Laramie Group, there 
being no Fox Hills Group in this region, unless that include also the Laramie or Li|;> 
nitic^ which, as seems to me, is by no means improbable. The junction of the Laramie 
and Colorado Group is well shown along the whole face of the blufis toward the 
plains, as well as along the streams issuing upon the plain from the area of the Lara- 
mie rocks. 

THE LARAMIE AREA. 

The Laramie Group is exposed throughout one compact area, co-extensive with the 
rolling region lying east from the Culebra and Cimarron Ranges, between them and the 
plains. In the northern part of the district this area is carried eastward to beyond 
Trinidad by the Raton Plateau, whose basalt cap has preserved the Laramie rocks from 
erosion, so that they extend as far east as, say, four miles beyond Manco Burro Pass. 
Bnt the eastward rise of the rocks makes the Laramie section very thin east from the 
line of Raton Pass. No Laramie exists in the plains north or south from the Raton 
Flateaa, and the final eastern outcrop is at nearly 2,000 feet above those plains imme- 
diately north from Manco Burro Pass. The portion of the area falling within the dis- 
trict is not far from 1,800 square miles ; the area extends north beyond the district to 
Cacbaras Cxeek, but tapers in that direction, so that the whole extent is not more than 
d,SUO square miles. 

This area is cut by many cafions, of which those made by the Purgatory River, Ver- 
mejo, Cimarron, and Ponil Creeks cross the whole area, while Dillon's Canon and that of 
the Upper Canadian, of Crow Creek, and some others expose the whole section of the 
L*aramie Group. Sections were made in nearly all of the canons opening upon the plains 
aa well as in many minor cafions opening into those through which the larger streams 
flow. The process of tying together fragmentary sections is far from being simple, for 
DO limestones exist which may be used as horizons, and the sandstones so closely 
zeaemble each other that they cannot be used as more than merely local guides. The 
detailed sections obtained during the season will be given in the final report, though 
it may be thought best not to encumber that report with any sections except such as 
gjlve direct information resi)ectiug the succession of the beds. These indicate but a 
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e total thickness of this group is not far from 1,800 feet. The intervals between 
oal beds vary greatly and the beds themselves are subject to sndden and nnsatis- 
>ry variations both in thickness and character. Some variations in the intervals 
be fonnd inexact, as aneroid barometers do not always act with absolote nccn- 

bnt the most noteworthy variations occur within short distances and under cir- 
.tances which render error in identification of the beds almost impossible. Details 
cting the several beds will be given in my report in the chapters devoted to local 
»|^y. It is necessary therefore to give in this place only a few notes respecting the 

important members of the series. 

e Dillon coal bed (A^ is best shown on Dillon's Gallon, a tributary to the Canadian, 
e the bed has been worked. At one exposure in this caHon the bed shows — 
%ly ^" ; shale, 20" ; carb. shale. 16" ; coal, 14" clay, 1" ; coal, 3' 4". 
us giving 4' &' of coal in one available bench. At another exposure the same bed 
8 two benches of coal, but the coal, thon^h greater in quantity, is not so advan- 
>usly disposed as the other exposure. This bed is thoroughly persistent as a large 
though it is not nnfrequently worthless and degenerates into carbonaceous shale, 
e Trinidad coal bed attains its greatest importance in the neighborhood of Trini> 
Col., where it is mined by the Denver and Rio Grande Railway Company for 
nent and by others for local use. It has been opened near Raton Pass, directly 
r the Raton anticlinal, by the Scandinavian Company, for shipment. At Trinidad 
:>ws seven divisions of coal and shale or clay, with a total thickness of somewhat 

than 19 feet. But the refuse layers thicken rapidly southward, so that, at an 
sure, say three miles from Trinidad, the same seven divisions are shown, but the 
:ness has increased to 54' S", while at the Scandinavian Company's mines the thicks 
is 66' 6". The important part of the bed is the fifth division, which shows 5' 5" of 
at the Rio Grande mine«, 6' at the exposure on Raton Creek, and 9' 6" at the Scan> 
irian Company's mines. The other benches of coal show a similar thickening, and 
otal of coal in the several measurements is 7\ 6' 10", 10' 10", and 19' 6", the last 
I atH;he mines of the Scandinavian Company. 

e coal from this bed is excellent for gas making, and it is.shipped for that purpose 
e large cities of Colorado. The *' slack " is coked near Trinidad in beehive ovens, 
the coke finds a ready market in the mining regions of Colorado, where it hasdis- 
id that from Connellsville, Pa. 

the other coal-beds, those lettered D, E, F, J, M, Q, R, and U are locally impor- 

bat their variations are so great that they need not be discussed here. The vari- 
IB in gross thickness are due m many cases to thickening of the refuse layers, 
e sandstones of the group are usually fine-grained, yellowish gray and massive, 
.hese, like the coal beds, are liable to great variations, and only those overlying 
iedfi F, G, H, with those at the top and base of the series, can be regarded as alto- 
er persistent. Irregular layers or limestone occur in several of the sandstones as 
p in the section as the Long* 8 Canon coal bed. In these the rock is blue on fresh 
ice, but, being ferruginous, weathers yellow. No animal remains were observed in 
liffher rocks, aside from indistinct impressions of a cardium, apparently the same 

the one which occurs in the Halymenites sandstone at the base of the group. But 
L the fiaggy layers of the sandstones impressions of leaves are numerous. 
e Halifmeniten sandstone is so named because it is characterized by great abund- 

of Jlalymeniten major, a f'^'ssil not found higher up in the series at any but one 
ity. The sandstone is gray to yellowish gray, moderately coarse in grain, hold- 
ome pockets of conglomerate, and everywhere, except in Dillon's Cailon, showing 
numbers of the nodose fucoid, from which I have given the name. It passes 
iward into the brownish shales and sandstones, which in turn merge almost im- 
iptibly into the shales of the Fort Pierre Group below. 

TERTIARY AND QUATERNARY AREAS. 

e distinction between the Tertiary and the Quatenary has not been determined 
his district, and much work still remains to be done before^I can assert what 
Id be regarded as Tertiary and what should be classed as Quateuary. 
the Canadian plains and on the mesas within the area of the Mora River, one 
lently sees a chalky marl immediately underlying the thin recent deposit cover* 
he plains. This has a travertin-like structure and, as far as ascertained, contains 
«8ils. It occupies depressions in the Dakota sandstone ; at least, it was observed 
under such circumstances at the south, but it is present over a so great extent of 
try that its existence cannot be due to any merely local causes. A similar tufa- 
I deposit occurs along the South Platte River as far as Greeley, where it underlies 
inpeificial deposit as it does between the Mora and the Canadian Rivers. It is 
I that during the coming season the real relation of this limestone to the Santa 
arls will be ascertained. 

mrious conglomerate occurs along the west face of the Culebra Range from Cos- 
Creek northward to beyond Fort Garland. It begins at the plains and reaches 
ito the mountain gorges, forming a series of brownish-red foot-bills, rising in the 
M»t to 10,600 feet above tide. These gravels are of comparatively recent origin 

19 w ' 
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tiary ; to tbnt t.iipy inuKl ilab 
bECxlDiDg of tlie QoHln'iiary. 

Further tonlh along tlx' rnt]|;ri', tLi'»^ nuivvh or lOmowhAt simiUr otiBN wetnob* 
Bcrvpil fnr up iu the ihohili.v .^ '^I'r M,< b. il i>f rnrdiuaiiil Crvck nuil ubuj^ tho variMM 
(nrkbot FHjoIe Creek, xiir ' . ' . ' 'in- Rio Grundo tliroUKli Tnos Creek. Aloof 

ibo niirlb fork or FeKlin.ii i ... 1^ arp. ttratilkd Aiiit un vompoHCit wboUr 

iit iMbfi( from voltsnir i<'. _ . < n ibii latest of llie liBwIts. Sumo of tu 

layers ant floe gmineJ. uKi!' ':>:' i~ .il> r.riL-lotuerale with gnut pplibUs. On Uw 
aoiifh fork of Ferdinand <.'r.-.-k. u» iv.ll «« nu iho (orka ol Krijule Creek H.nd an Jmit* 
Cri'ek further aoiilli, tlie d^brii seciua lo coutaiu odIj mnteriBl derived liuui tlio Ai- 
chrnii and CarliooiferonH. On both »treiuu« the aouttiuulntioii rrBoiiua tu wore tli« 
[},(m (vet above tbe sea. 

Ity Mimo KtohguU tbe«u eravcU buve been referred tu lake deiuNiila. In eeieni 
loi^abiioa there cnn bo no doubt that aucb vim their origin; bat inoeverul otberlucol- 
iliea there neoum to be aluiost eqiml certainty that tbe}' one their ungiu tn aoma other 
Bgcoc)-. This qnealiuu wilt be oorefuUy examined daring tbe cuniiuK mhuiou- 

THE KHtmVB AKXAa. 

A lurge {lart of the distriut in luivernd by nxtke of igneuus origin, and a caUeetkin 
KM uioUe wbioU illuHtratcs fairly well the varietiei oWrvud. 

A busnlt sheet ouvon the Baton I'lnteaii, ntid reaches down into the Tallcf b witkia 
tho pluteau, a* well ua into tbe pbiiua buudroibi of feut bdow the tup of ttin plolcsv. 
This h but part of it great bosaltiu area, stretuhiiig ettatnard beyond the limits of tit 
diatriot, 

Tbe sreond aicut aren nf baialt ii uu the 0(^ate meJU. It Diteuil* ouiitbword Ireia 
tlie tniion of KByado Creek nluioBt to fort t'tiion. It streteboit we*twanl from the 
Ciiiitidiuii pliiiuH to C(i)ii(e Creek, whoou vulJej* nt one liiue wo* filled by the dan. 
OmIii'tH of Ibis nreu are strcii i[i the C&undi&u l!ill». 

A Ihird area in at tbe (wiilhi'rn fxt remit y of the Turkey Mounlaiua, uear t'urt Uniou, 
This is but of limited eiti'iit. uod iucludeti at prvneut little more than tb« voliauio ■( 
Ibf edge uf tbe tiiuiiiittiiuH. But a alrfarii of baoalt lluwed from thin voleuno donaon 
lurniyu to tbe vuriuii of the Mora Hiver, tiieiice ulinig the oaQuu to iU juneliou witti thit 
uf (be L'uuudiau Kiver. and bavkeil iif iu the luller onnuu fur fully three tnilos. 

Miicb nf ihia basaU lEsii&d in the form uf luosBivE' omptinnn. Diken are notuaroui 
in tho Baton area, and aonie were tamx west front Katon I'ow in tho Lignitio mm, 
many of tbein oDOnninB bh abeets iutcraoUted between tba BtratB of iSa LMaaie 
Group, But not all of toe basalt was )ioured out in this way. Three voleanie ranrt 
reuinin iu tbe Katon area, on tbe Capuliu VegsH, at only nix ur seven luiles beyond lli« 
eUHtvru edge of the diHlrict, They lire kuon'u ax tbu "Muiiulaiuii with Holes In tlit 
Tup." A volcauo esisted uu the Ociite uieHa. whotu) cone xtill preserves its furin. Bui 
in all prubability only a small part of the liusalt coveriDi; the Ocate nieaa and flUio)! 
np most uf tbe (Ad valley b nitbiii that space ituined from this volcano. It isaltogelhrr 
probable, however, that tbe Turkey Mountain voleano was the Buuroe of most, if nm 
all, of the baealt jioured out in that part of tbe difitiict, for no traues of the rook eii^' 
except in direct lines of flow from that crater. 

Light colored lavas of earlier date prevail iu tbe mouutaiuoas area, though a great 
basalt overBow covers much of tbe western slope of Cutebra Kange, aud reaobes >cra»s 
the Rio Giaude Valley, Tbe wenteru slupe of tbe Taos Ranjte, as fur Hsoould be isoer- 
tained dnriug a hast; examinatiuu at tbe close of the season, is covered by eruptive 
rocks, basalts, trachytes, and rbjolytiw; bnt no detailed examiuatioiis wore mwlc 

Eoorronos dibps of trachyte were seen on Cnstllla, Comancbe, and Moreno Creek* 
PatchuHuf ihe saioe ruck were observed on tbe east slope of the Colebra Haiigoncar 
tho head of Vermviu L'n.>ek, uiid a small patch within the Laratuie area stretches froia 
the south fork of tTie pHrgatory Kiver to Vennejo Creek. But the great body uf tri- 
ehjtio rocks centers in the Old Baldy Mountains at tho heodwatera of Ihe sevewl 
streams forming Cimarron Creek. Twci great dikes are shown in the npiier euiiuu ol 
that creek. The oveiHuw from these forms tbe mass o( Old and JJtlle Balily and 
oovera the high inountaius between Cimarron and Kayado Creeks. Many dikes eiicn^ 
northwanl from this center into tho L'lramie area anil itiio the narrow [lark fullowiDi; 
the east base of tbe CuluUrii Range. Custilla Peak is a fragment of an overllow Ik- 
louging to this group, ns alxu in ISiire Cone, near by. 

Tbe stuily uf the ruck cullectious has nut been completed. 



Many important facts have been gathered with reference to [the Borfaca geologj "' 
the district ; but a synopsis of tbem caiiuut well be made, and 1 most defer Any Mstc- 
meut respecting tbem until the full disuusMou cau be given. 
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ECONOMIC GEOLOGY. 

As directed by yoo, I have made careful uotos respecting the capabilities of the region 
for fiettlement, inclading under this head the distrihatiou of timber, grazing and farm- 
ing land. These matters will be discussed in the final report.. 

No important mines of gold or silver were seen. Fine placer gold mines exist in the 
Moreno Valley, and quartz mining for gold lias been carried on extensively along the 
east side of Old Baldy. But both the quartz and the placer mines have become unim- 
portant, the former through failure of the ore deposits and the latter through failure 
of the water supply. 

Abandoned quartz mines are reported as occurring on Colorado Creek, but no ex- 
aminations could be made there, for when the locality was reached, the rocks were 
deeply buried under snow, and the season's work was practically closed. 

Appendix K (sub). 

preliminary report of a special geological party operating in colorado and 
new mexico, field season of 1^79, my prof. john j. stevenson, assistant. 

University, New York City, 

Ai^ust 15, 1879. 

Sir: I desire to submit the following supplementary report: 

In order that some gaps in the work of 1878 might be filled, a party was prepared for 
me at Fort Garland, which entered the field on May 20, 1879, and was disbanded on its 
arrival at Fort Union on June 24. Very material favors were received at Fort Gar- 
land, Fort Union, and Santa F^, whereby the brief season was rendered a profitable 
one, and many thanks are due to the officers at those posts. 

The route followed led from Foi*t Garland to Fort Union by way of the Red River 
Pass, from Fort Union to Santa F6 by way of Galisteo, and thence to Fort Union by 
way of the old Santa F6 trail and Las Vegas. 

In accordance with your instructions, the economic interests of the region were care- 
fully studied, and these will be fully discussed in the final report. The mines of the 
Placer Mountains and of Los Cerillos, both in the vicinity of Galisteo Creek, were vis- 
ited. The former are now as they were when visited by Dr. Wislizenus thirtv years 
ago, and very little work isdone.* The water supply is uncertain, and at best is too limited 
to permit the mines t-o become of great importance. The latter are still too new and 
anaeveloped to permit one to speak positively respecting their future. At the same 
time it will not be amiss to say that the developments thus far are comparatively in- 
aignificant and by no means such as the newspaper accounts had led me to expect. 
The indications at the time the region was examined were quite indifferent, and the 
old Spanish mines were far from being so extensive as the ordinary reports allege. 

Detailed examinations were made to ascertain the geology of the Galisteo area, 
where an unexpectedly complicated structure was discovered ; but it is hoped that 
the result of this investigation will be to remove much of the uncertainty which has 
prevailed respecting the relations of the groups. 

The study of the complicated trough between the Cimarron and Mora axes, desig- 
nated in the report as the Coyote synclinal, has been completed, and numerous cross- 
aeotions have been obtained, which will serve to exhibit its peculiar features. Addi- 
tional information was procured which will lead to a modification of the views ex- 
pressed in the report respecting the extent of the Cimarron anticlinal. The general 
atruotnre of the mountain area has been worked out and the relations of the axes are 
clear. 

The relations of a huge mass of rocks underlying the Colorado shales and consist- 
ing of two great sandstone groups separated by a group of shale are somewhat ob- 
Bcnre. The lower and the middle portions have been regarded as Triassic or as Jura- 
Trius by those who have preceded me iu the study of this region ; but for reasons to 
be given in the final report it may be best for the present at least to include the whole 
series in one and to apply to it the name Dakota. The group may be divided into the 
Upper, Middle, and Lower Dakota, and for the present it may be regarded as belong- 
ing wholly to the Cretaceous. At the same time this reference to the Cretaceous must 
be regarded as provisional, for a positive reference is not justifiable iu the absence of 
/ossils with definite relations. 

Uufortnnately time did not permit any examination of the west slope of the Santa 
K^ Range, and the western limit of Arcbeau there is conjectur.il. 
.Very respectfully, yours, 

J. J. Stevenson. 

Capt. Geohge M. Wheeler, 

In charge. 
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UxiTBi) Statks Exgi.veer Omn;, 
GUMUiui-iitCAL Si'Kveirs Wrst or thb IOOtti Uf.ri[>iax, 

(ImAiBj/oN, D. C, .Ipril-il, 197!». 
Sm; I bavi> tbr honor to triiD>mi(1bt< follonitiK report npoa th« ornithology at itw 
regioDB rUitecl by ne during tbo lleld aeiuiuns ol 1(^7 anil IrCf^, 
Very respectlnllf, jfuur obodient setviiut, 

H. W. Bkxsiiaw. 
^^«ftpt. GsuUfll H. WllKKLKB. V. e. A., 

PP —■—.'"- 

The prcaent report includes ad eDUiDeration of tbo birdi mrl witb dnring th« dal4, 
aesaoDB of It<77 and l^H by Ib« writer, with mure or leu cxtcndrd notlee* of tteir 
habitB, relntive nhuuditnee oi fcarcity. ext«ut i>t habitat, A. c., &«., from original S«U- 
notes and obiicrvAtiDDa. To but a limited extent has it beeiilboughtftdvliubl* to de- 
part from tbe riilo of iaetailiiig only resiilta acrnime dtrecttv from tbe expedit.loti, uil 
to indicate briefly ^uernlfactar^Bpectingthe diBtributionoVapeciHeWwhcra. m«<()Di- 
parod with tbe region under umsideratlou. In the inatance of a uoiubcr ot the yat' 
r.linff tiirms met with, a ciuuful stndy has been made of their relations viih altlr4 
species and tbe reBoIts inoludeil in the present connection ; but in the main tbe noiM 
bear directly upon the area included in the eiamiuatlous of the snrviiy lor the tim* 
specided. 

In ItiTT, flelil-wotk in connection nilb Pirty No. 1. California Bwtion, extended from 
tbo I2tb of May t« the Int of Ootober. Tbo following year and with Ibo aamo paitj, 
the interval between Jnly IB and October 1 coustitutid the field ■eaaon. tlnforto- 
natoly in the latter ^ear work begftu At so Ikte dat« that the much desired opixNrtunltT 
wu lost of presenting in the present report a full aucount of the very oonsidermbM 
nnmber ol species inhabiting tDis region, of whose nesting habila little or nothing it 
knoWn. The notes therefore llutt b««r npoa this patt of the birde' histories wmo oli- < 
tained iliiriug the early portion of lint a singli« season. 

Tbe ronles futluw..d diirLns Ibe twn years :imcuiiiH.il i,riifti,'nlly I., a cnulhnioiis hoe 
from Carson, near the western border of Nevatia and a little sonth ot the Central I'a- 
cili,c Railroad, to The Dalles, on the Columbia Kiver. A considerable portion of Ibe 
time was spent in the mountains, but more in the Talleys and on the plaioa that lis 
' al their eaiitern baties. Thus opportunity was bad, so far as the neceseitiea of tb« 
topographical parlies to which the writer has usually been attached would permit, 
to make a comparative study of tbe birds of the several sections entered. TAon in 
connection with what has hitherto been accompli shed in tbe same region, and espec- 
ially with the very valuable report of Dr. J. C. Xewberry, made in 18^, it is thongbt 
that the avifauna of the eastern slope, in its general filatures, may be considered as 
pretty well made out. Perhaps a brief glance at tbe area covered in the present report, 
in its retatiouH to cnuliguous regions, may be of interest. 

Tbe Sierra Nevada of California, in its entire length, and the Cascade Moantaina of 
Oregon form essentially a continuuuH chain of peaks, which constitiitea the first real 
obstacle to the extension of animals and plants to the westward that is euooanteretl 
after tbe main chain of t-he Kocky Monntains, tbe " backbone" of the contioeilt, hM 
been passed. So far, ut leasl,'aB the extension of birds is concerned, it apjiears to be 
an extremely efl'ectnal one, and tbe rocky barrier thas coDstitated may be taken aa 
limiting with precision the Middle Faunal Province- 
Attention has elsewhere* been called to the fact that the influence of tbe Paci£c 
province is visible in the liirdH of the eastern Bto|>o, and tbe conclusion drawn from ■ 
Btndy of its avian life, that, while by no means a typical |>ortion of that province, it is 
yet sufficiently dashed by Pacific province forms as to more properly be inoladed in 
that zoologicul division rather than with the middle region. Tbe number of species 
■ and variei.ieH of birds typically representing the Pacific province that are found along 
the eaHtern slope is not very great, since, of course, they are limiled to mountaio-iD- 
habiting forms that constitute but a small proportion of the aggregate number be- 
longing thereto. On tbe other hnndl know of but four species strictly attributable k 

tbe middle region that reach into tbe monn'-' ' '' ■ — ■ ' — "'- "^ ' 

audnhoHi, <'iirjioilae«' rnt-iiii, I'ini milaaoUn' 
• AnDoal Re|>or( of UeoitnpbicB] Surreys West of tbe Oaa HaDclredlb Mcr 
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number should be so small seems at first thought strange, when it is remembered that 
the low elevations just east of the mountains are unmistakably middle province in the 
character of their avifauna. 

With reference to the geological structure of the Deschutes Basin and other areas 
Just east of the Sierra and Cascade Ranges, Dr. Newberry affirms their intimate con- 
nection with the Rocky Mountain Desert; nor in considering the flora and fauna of 
these areas does he fail to note many examples that serve to indicate their closer affin- 
ity to the Rocky Mountain region than to the Pacific. 

In the case of birds the physical obstacles to be snrmoanted, formed by the hi^h 
mount^kin crests, although doubtless not without effect, have probablv far less to do 
with the absolute limitation of species than has the check offered bv the conditions of 
a different climate, with the consequent change in plant and insect life which this im- 
plies. The region west of the mountains has a large mean annual rainfall, the effect 
of which upon plant and animal life is further maintained during the dry season by 
the accession of moisture from the ocean ; but the moisture-laden winds are finally 
robbed as they pass eastward over the summits of the mountains, and they reach the dis- 
tant interior dry and without life-giving power. As a consequeuce, and in connec- 
tion with its volcanic character, the interior plateau country, almost rainless during 
the summer, is, for the most part, dry and barren in the extreme. The oases, in fact, 
in this general desert are limited to the areas which, throngh geological disturbances, 
have been uplifted to a sufficient height to intercept cloud moisture; and, in addi-^ 
tion, the banks of the streams, which afford restricted ground for the growth of vegeta- ' 
tion, and through it a home for animal life. With the above well-defined differences 
of climate, it is not surprising that a corresponding change in the flora and fauna of 
the two regions is observable. 

Although, as stated, the Sierra and Cascade Ranges present in the main a continnous 
chain, its continuity is interrupted in several places, the Columbia, the Klamath, and 
the Pitt Rivers breaking throngh its wall in their progress to the Pacific. Nevertheless, 
the presence of the natnral passes thus afforded does not api>ear to have a marked 
effect upon the distribution of birds and mammals, if, indeed, it is to be detected at all. 
The narrowness of their cafions, flanked as they are in the case of the Columbia by 
extremely dense coniferous woods, and of the others by an inhospitable desert-like 
country, would probably have an effect in preventing the passage of species back and 
forth, were there no other existing canse. But, as remarked before, probably the main 
obstacle is to be found in the different climates of the two regions. -Those species 
habituated to the warmer, more equable, and moist climate of the Pacific side, and to 
a country covered with profuse vegetation, would naturally be repelled by the harsher 
climate and dry, desolate country to the eastward; while such as are innred to the 
latter conditions would find the former equally unattractive. As further evidence that 
it is chiefly the clitnate and the conditions resulting therefrom that limit the range of 
birds, and not the mere physical barriers offered by mountain chains, it may be remarked 
that by no means the same amonnt of difference is to be observed between the birds of 
the regions that lie contiguous to the eastern and western slopes of the Rocky Mountains 
that is to be noted here. And we may safely infer that the very marked faunal simi- 
larity of the latter ^tions is largely due to the corresponding similarity of climates, 
the Kocky Mountains appearing to 'have little or no effect in limiting the range of 
birds and mammals. 

In a region possessing the forbidding aspect of that to tbe east of the Sierras, it 
might be inferred that the sum total or bird life would be rather small. In general, 
this is true; but along the streams there is nsnally to be noticed a rather marked con- 
centration of species, while in some favored localities the number also of individuals 
is great. The mountainous districts, with their heavy growth of conifers and decidu- 
ous shrubs, as well as their profusion of annual plants, which up to a certain limit ac- 
company tne increased amount of rainfall, form the home of numerous species not 
found elsewhere. In fact, the more favorable localities in the mountains form the best 
collecting grounds for the naturalist. 

A somewhat special type of country was eniored during the past season in the Des- 
chutes River region, the general watershed of which stream has elsewhere been termed 
the *' Deschutes Basin.'' As it is peculiar in some of its aspects, this region merits brief 
mention. With a general elevation of about 4,000 feet above sea-level, mueh of this area 
is covered by a uniform growth of the yellow pine ( Pin us ponderosa)^ vrhioh appears to 
thrive wonderfully well in the light soil of pulverized pumice. From the fact that the 
water supply is extremely limited and occurs for the most part only as small springs or 
in water-holes, very few shrubs and plants are able to maintain existence, and a hardy 
kind of grass alone covers the soil with a scanty growth. So far as birds are concemea, 
it wonla be difficult to realize a more complete type of desert than is here presented. 
For days in succession, I have ridden through these forests, the mules each step sink- 
ing above the fetlock in the treacherous dust, which, rising in clouds, marked the 
route of the party as by a column of smoke, scarcely seeing or hearing a bird. The 
riae note of a woodpecker or nuthatch, or the chirpings of a few venturesome snow- 
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binle, olout- kroko llic aikncc of tlie wowla. Evua alvtic tlic liiuiks of the Dv«obn(c» 
there wna nutleealilo at tke tiniu of D17 viwt, in S«ptonui<^r, a remnrkabit? poverty at\ 
birilB. Tiiia I alttiboU'il, in llio lurk uf I'llier aiipnn-nt uniiBew, tu tlio furt tlial tba'^ 
Bhrubberj-of its baiika uou»i»tiwl onlr of n-illown, wfiilp ii liruvvgiowlh of chaisu gnttf 
repluccU Ihebiiglil fl-.n-crf uu,\ u.rii'.i v,-i;t>hili..(i nf til^:li.T ;iH ll ml-w, 

NoUbK- Hs urL' ilu-(. fnri-,1 ..^c.^.■L■M f<irj.l.-.'iKv m( inrrl-hr,., tli-> yet fond tbi- hiMne 

fur tbuumiiiilH (•[ 11111 l-'-rU'ir 11 ml iiiiti'i<i|>(', 'I ln' t'nr t, nil Im^i^U Ki'iii-nilly rliBpcrwiI, 

ceult-r ill gri'iitiT iniiiitnTs ipi iirtiiiii -jiiilc, nlm li in' ri'j.-[il;i'iil ]iriibubl.v by ttietrne- . 
wsaibillly tu walrr. :ijiil not u rluj (m-«i'il willii'iii 'luiij luitiK fiiiirlt-il bj- mir triiici. 

Tbe luiile-ilt'er, ns iwnrly iib vti- foiiM l<runi, ri-iiolirs oul.v iiil» tht> niuuntains <if tl.. 
eaatt^rn slopv, uiiU iloeti iiut pam tlie suiiiinil ; a iiuiniiwliat Hingular fact in ivgard (Vi 
ita distribution. B<lice it ii^Bcbev quilH lo tliif ouihI. in tba rt'i;iuu wnltli of San Fniueira^ 
To tbe west, in Norlhem California and Oreui)n,iI< in rtulootiil by the raciflo bliMsk-tail«4^ 
deer (C. colnmbiaKui). This noiniul, wbila m tbe uiaiu couHuvd U; the regiun vest tl' 
the moDDt^iiB, TBB aacertained to erwu tbe raiiKe >t a uumbvr uf jtoiut* and iuhobil^ 
the Bame sectiona as the C. marrvliii. Thli, boir»v«r, ia the i^iceptiuii wUiM IbBu Ito 
rnle, the eastera slope-, »« a nile, appMriut; l« be free from ile pivwuee. 

Along the Deohuti« Hirer we met with tb« white- tailed deer, the »0-Fal1iKl r, (<«. 
Pttran. Id caniparioun with tbe uitile-ilt'erU«aenot nntuvfiui, and it« range a|tpeai^ 
to be eonfined to the liver-bottom and to tbe fureat nlosoly Niljncent. 
. The antelope, t^picaU]' nn Rnimal of thp a)iea i!rae->y plNinn, cDnreiilraUv more la 
the " detuleuings," which itre often of maoy hundred acres in esivnt, nrlive ia tbeseo-' 
tione where tbe pioM dirindTe awny and are replaced by a growth nf oMlar. Stilly 
they were not infreqnently met with in the piue nooiia, tliBir bunnts here tbos fuf- 
nlahing a strong uonlrast to the usual boruu of tbe epecins further oaHt. 

In coBoection with my work, my grHleriil thnnh" aru due for Ihe luanj conrlMlea 
and very material asKistaiivu renrtered by my friend Mr. H. O. Parker, of Caiaon, Ne». 
I am alao greatly indebted tt> Mi^J. J. U' Norral), at the time of my vipiit iDoamiUHnd 
of Camp Bidwell, for the generuue hospitality received M hia hands. Dnrin^ mij stay 
Twitb him every poMible aid to my inveeiigalione waa freely eit«nded. 1 wnnhl al«o 
gralef ally mention the aid recelvM froui my friend Mr. Kobert Kidgway, of tbe Sniilb- 
«ouian Instltnlion, in tfao shape of facilities extended in connection with Ibe atiidy 
of specimoDH, as also for many valnahle HU|>gcatioua, 1 

TlrKnlD-K-Tiirtishes. ' 2 

Tltkdl-h Liunii-na. ^ 

T. migialoriiis propiitqiiuK Riilgiv. Wealoru Kohiii. 

This variety of the common robin is found Ihrongbont this whole region aa a eum- 
mer visitant, and is more or less aliiin'ilant according to special locality. In Nevada, 
the bulk of iudividuals arrive from the south in March, and spend the early spring in 
the tow and elicUereil valleys. Aa summer advances they make their way higher and 
higher up on the mounlain sides, where they inhabit p ref era lily thrfaepen groves. The 
species begins to lay in the neigh borhoml of Carson about the middle of May. A con- 
eiderabla unniber of pairs rcnr their first broods here and in other similar low valleys. 
But as soon as the yonng are on the wing nil withdraw, apparently to the mountains. 
and liy July, when the lowlands arc dry and parched, the sight of a robin is estremel; 
unnsnal. 

■ Robins were fairly nnmerons in 
of October, and a few doubtless w 

T. HirriiM Gm. Tnried Thrush ; Oregon Tbniah, 

This tine thrush ia chielly known to uk as it occurs during fall and winter at points 
far south of its summer home. Appan'ully ita breeding range is wholly condued to tbe 
regions west of the Cascade, anil perhaps the nortliern Sierra ranges, from a noint 
somewhere about the Columbia River nuithward. Even in I>ctober] saw bnt a single 
ludividual at The Dalles, while a day's march dnwu the Columbia toward tbe west 
slope of the Cascades brought me to where the species was very uuuierous. 

From my fiiend Mr. II. G. Parker I have informatiou of (be occurrence of this thrush 
near Reno, in Western Nevada, just at the base nf the Sierras, thus contirming its anp- 
poscd presence here, as mentioned in a previous report (Irfli). Very liirge numbers 
made their apjiearance in this ueighborhond about FebrualV 1, probably from tbe 
mountains to the westward, and remained till into March. Doubtless this is not an 
unusual event in the history of this species, and we may consider its winl«r habitat m 
including tbe main chain of the Sierras on either slope. 

The four instances known of the occurrence of the varied thrush along the eastern 
coast must be looked upon oe wholly eiceptiouable, especially as no cases are on record 
of its appearance even in the remoter western States to tbe east of the Sierras. 
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Habits, — As the resnlt of my own observations I can add but few details respecting 
e habits of the varied thrush. In the fall it is not a bird of the open, but ap- 
are to pass most of the time in the dense evergreen* woods, where it obtains 
>m amongst the low shrubbery various kinds of berries, which evidently form its 
ief fare at this season. Under my observation it bore out its ascribed character 

being a rather shy and suspicious bird, and it was only upon occasions that I 
cceeded in pushing my acquaintanceship to close quarters. While making my 
%y along the innumerable old wood-roads and tangled bridle-paths that intersect 
e pineries in all directions — relics of the woodchopper and lumberman— unsuspected^ 
frequently came upon small flocks of these thrushes. The alarm-note is a single 
ad ckuckf frequently repeated, and is very similar to that of the small olive-backetl 
rushes, but much louder. A very few moments upon such occasions sufficed to 
B the band dispersed in alarm, and each seeking a safe position towards the tops 

the tall, thick firs and spruces, in which they invariably took shelter. Altogether 
ere is much in the habits and notes of the species that is suggestive of the smaller 
embers of the genus, and it certainly resembles them in more particulars than does 
e robin. Still its size, its gregarious disposition, and its partiality for berries, nat- 
ally cause it to be associated in thought with the robin. 

I saw many nests in the Notches of the small firs and upon brushy saplings that, 
ider casual notice, much resembled the usual structure of the robin, but some of 
bich were probably constructed by the varied thrush. Not recalling to mind at the 
me bow readily identifiable the nest of this species is — constructed without mud — I 
tgleoted to examine these structures critically. That more or less remain to breed in 
e dense forests along the Columbia seems in the highest degree probable, and, in fact, 
was informed by lumbermen that both '' robins" remained all summer. 

pallasi auduhoni (Baird). Audubon's Hermit Thrush : 

Daring the past summer the important fact was ascertained that this form of the 
rrmit thrush, instead of being strictly limited to the Rocky Mountains, as has hith- 
to been assumed, crosses the basin and breeds along the eastern slope of the Sierras, 
aring the summer of 1877 I heard, in several of the subalpine valleys of Northeastern 
ilifornia, what were without doubt the Audubon's thrushes, but failed to secure 
ecimens. Here they were evidently not very numerous; but in the mountains back 
Camp Bid well, the succeeding season, the same thrush was heard, and this time was 
tisfactorily identified by shooting the bird. They were here very abundant, and at 
is date, July 19, the pine woods were filled by the sweet music of the males. 

pallasi guttatus Pall. Dwarf Hermit Thrush. 

The dwarf thrush appears to occur along the eastern slope, as it does in the Rocky 
ountains, only as a migrant, and as such perhaps only in the fall. By the last of 
igust it was found numerous along the foot-hills of the Cascade Range of Oregon. 
I consider it very probable that the southern breeding Jimit of this form will eventu- 
ly be found to include the mountains of Oregon, upon their western slope ; but we 
kvo no facts of observation to fully bear out such a conjecture. 

MYIADESTINiE— Fly-catching Thrushes. 



• • 



Myiadestes Swainson. 



Jf.' toicn$fndi (And.). Townsend's Fly-catching Thrush. 

This bird was fouud by our party to be very abundant in the Deschutes Basin in 
iptember, where, too, it was reported by Dr. Newberry in 1860. In fact, I have never 
en the bird congregated in such numbers over so wide an area as here. In fall and win- 
r it appears to l>e generally dispersed over uiuchof the country adjoining the eastern 
)pe, where in summer it appears to be almost entirely absent. During the summer 
1877 I saw but a single individual in the mountains of Eastern California, although 
e condition of this individual, a male, indicated that it was mated and breeding, so 
at it is to be presumed that the multitudes that throng here in fall localize them- 
Ives in some favorable section during the breeding period. 

The localities affected by them in Oregon in fall are almost exactly similar to their 
Dge in New Mexico, Utah, &c., a fact which sufficiently establishes their natural 
edilections. It is as desolate a type of country as one can well imagine, being cov- 
ed everywhere with volcanic d^hrisj which is thrown up in the shape of low hills or 
attered broadcast over the general expanse as though the unsightly blocks had 
ined down. Ravines with their rocky ridges scar and seam the country in every 
reotion, while an almost total absence of vegetation, except in the shape of dwarf 
dars or stunted piuons, renders such a re^^ion a desert indeed. Of such a nature is 
e oonntry to the south and west of PrineviUe, Oregon, and here a day's march along 
e road revealed many hundreds of these fly-catching thrushes. 
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O. ■•■(«■■« (Tvwn*.). Sag^Thtaalwt. . 
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of iDlIjr MI wcelu between tbe iMitieat and latest ptriod* of dnpodtloa of the 
clotcbri of rgg%. 

Am tbe eye jMumm met Ibe oc^ plaUia of lli« tiur Wmt tt find* a btnad, allgtitly m- 
tdolatoiT exi>uue.«oT«Ted ererjwben! with the ohMadwUtii: aag^-braah and proMU- 
iiig to tbe aigbl no kietUu in it* aptMraillr Maooth anrfate. Id matltf, faowcvrr. tbe 
puuna are vot; tar ttaai bejog lerel, and it Dsmla bal a abort walk la aay diraetlon te 
rereal the prMcncn of vnaD^eoted little raJlrra awl raTinea, their boimdadcB traced 
on cither .nil' liy nmre ur less abrnpl n>c\j ri'li,'«*. it is alipQ>; tlie t-restJi and tiiiii* of 
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the Bells finch and lireWern BpaniMv, wbiiL alimc share H» dosiilate aurronndiiigH, our 
thrnitbfindanorivulrj toatimulate itaefforls; biir,QiiraindfTil of lbis,it8LUg8 0u,fiiidiug, 
perhaps, its reward in tbe satisfaction bom of its own powera or tlie delight ita strains 
carry to the heart of its itileut brooding mate. Its song, thongb not poaaeaaed. of great 
variety, in noteworthy for ita aweetoesa and eipreaeion. 

The oesta, of which I have aiamiued very many, vary but little either in composi- 
tion or sitnatioii. Solidity and bnlkiuesaanin np their chief eharacteriatics. The fonii- 
datioQ ia of stickH and twigs, tbe thorny character ot which enables them to be tirmk 
interlocked, so aa to form a strong support capable of real'tting all onlinary act'identH, and 
even to defy wind and weather for many aucceasive seasons. I do not think, however, 
tbey are everntilized a second time. The inner or nest proper ia made of rootlets, with 
perhaps a fen horse-hairs, which are woven inio a circninr depreased cop. 

NnmeroriB seta of eggs compared together show but little variation, and this cbiellt 
io tbe amount and method of distribution of tbe spotting rather than in the colors 
theniaelvcH. 

SAX ICOLID.E— Stone Chats. 

SlALlA Swainaon. 

'S'. nicj'Jcaiia Sw. Mexican Blnebird: Chestnnt.hack Bluebird. 

Thiaiathecomraon bluebird ot tbe region. During the summer it inhabils not only the 
low valleys, but, to even a greater extent, the mountains, being there found in tbe dense 
pine timber np to about <i,IX)0 feet. As is the usual custom of the Eastern species, the 
present bird, aa indeed also tbe Arctic, raises two broods during the summer, and tbe 
season is tar advanced ere family duties cease. 

S. arcliai Sw. Arctic Itlnebird. 

The habitat of the present bird ts,iu general, more northern than that of the preceding. 
Nevertheless, the two species are not infreiuenclj marked in local lists as iahabitiog 
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the same dlstriots at the same season. When snch is the case, the pr^nt species is 
naoally found at higher altitudes in the mountains, whence it descends in fall and 
winter to the same neighborhood where the chestnut-back bluebird makes its sum- 
mer home. Their connection is hence not so intimate as might naturally be inferred. 

The statement of a more northerly habitat for the Arctic bluebird is true only in 
part ; eince^ while it attains higher latitudes and, coincident with this, seeks out higher 
elevations m the mountains, ic yet was found breeding by oqr parties as far soutn as 
Santa F^, and here, too, entirely outside of the mountains. This probably represents 
about its southern breeding limit, while, on the other hand, mexioana does not reach 
much fairther south. 

A nest of arctica, probably the second of the season, was found July 31 in a dead 
pine stub. It contained five eggs, far advanced. 

CINCLID^— Water Ouzels. 
CiNCLUS Swainson. 

C mexioanus Sw. American Dipper. 

Common upon many of the streams of the eastern slope, where noted as high up as 
the Columbia River. " 

Concerning the habits of this interesting^ species, I have no new facts to add to the 
extended noticcH which have appeared elnewhere, more particularly as they seem to 
be everywhere about the same. In reading Macgillivray's excellent account of the 
European dipper and its mode of ]ife, I notice a statement to the effect that the dip- 
per is by no means an adept at walking on land ; be says, after denying its alleged 
absurd habit of walking in the water on the bottom: *'Even on land I have never 
seen it move more than a few steps, wbich it accomplished by a kind of leaping mo- 
tion. Its short legs and curved claws are very ill-adapted for running." ** ^ • Such 
being the case, it would appear as tliongb there is, in this particular, a very marked 
difference between the European bird and onr own ; for no one who has made the 
acquaintance of our dipper in its native haunts would hesitate for a moment to affirm 
that it is both agile and graceful in its movements on land, if grace be understood to 
mean an easy and assured manner. Possessed apparently of equal powers for progres- 
sion under water with its European ally, our species by no means depends wholly, or 
at times even in great part, upon these for its subsistence ; but, on the contrary, may 
often be seen for an hour at a time wading in the shallows, or running quickly over th^. 
wet rocks or along the pebbly shores in search of food, when its activitv and nimbleness 
of movement are very apparent. In fact, its amphibious nature would appear at times 
to be almost forgotten, or to be called to its aid only for very brief intervals ; while, 
again, it appears on land, only to disappear a moment later in the swiftly moving cur- 
rent. 

SYLVIIDJE— True Warblers. 
Regulus Cuvier. 

• 

B. calendula L. Ruby- crowned Kinglet. 

A common summer inhabitant of the pineries. Its songs, loud, clear, and harmo- 
nious, were heard all day long issuing from the tall, thickly-foliaged firs and spruces, 
in wbich, without doubt, the neste were secreted. 

CERTHIIDiE— Creepers. 

Certhia Linnseus. 

C. familiaris L. Brown Creeper. 

A common summer inhabitant of the coniferous belt all along the eastern slope. 

TROGLODYTID.E— Wrens. 

Salpixctes Cabanis. 

S, obi/oletus Say. Rock Wren. 

A common summer visitant throughout this whole region. Its love for rocky fast- 
nesses is well typified in its name. Its nest is often placed beneath the shelter of a 
rock, or, as I have on several occasions seen it, in some slight recess or natural cavity 
in a sand-bank ; in fact, any hidden nook or natural recess that promises concealment 
is sTailable for its purpose. A nest found on the 15tb of May contained eight eggs, 
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tbo yoaDE Ir which won Jont nruly tn i?hjp the shi^ll. The nick wren U tliUH 
th« very Aral of rtm umiill birds to lay. Tbo i-jjifs vary ba little m to Ite emilj- u{ . _. 
t«riiitlo of tlm BpnciM ; gmuud-cnlor \mre whitp, with a rather even ilirtribnllon oter" 
the entire snrfaci> at mlnnt«i, mnmllsb, rei1dUh-bri>wa ■pnU. ' 



T. (TiJou jiarliiiaiini And. WeBtem Bonse Wreu. 

Nainer>tii9 m » Bummer roaldeot &1I along the ciutnrn xlopn. As a rulo. kaogii .._ ..._. 
timlierof theuuoivilizeildietilct8,aDdiie«iui rnthnr hith u> acnnfit Uio nocoui modal iou 
offered in the towns, wUani, however, it U occoblnniklly — 

7. iyemiilie paeijieiu Bd. Weatern Winter WraD. 

This bird wna not met with until the Colnmlifn River was reached ; here in Onlohw 
it wtw IhudU to be very abouilaot, mora m. in fout, than I hare ever tinotrn the wlatitr 

wren to be olsetrbere. Neitrly every brash-beap cuntjiioed at loost one of tbeap Kpnt* 
t«rlng, acoldiDg oiiteH, while not rarely ii^ventl were heard or seen in the apoco otk 
few y»rtl8. It wm fonndon both ultu'L^nf Hii> r-.i: il.'-. slthoiigh it wan not nearly m 
nuiDerotis iipou the etst side uI thp in<iii[ t n -. i~ >i|m:ii ilm n-iwt. As (all advanrM. 11 
findHltH wuy further so nth, andreai In'- i>ii ln'th u.hl > i-. Inw an the latitadeof San FtMi- 
oiaco. 1 ani inolioed to believe I tint ti ]>j< < <ln .ili riiu>ii^)i the piiio woods of the monnl- 
ainnnear the Colninbla. It winter* htrr, i~ il-<i<, m .)T>Hug to Coop«r, in Waahiiigtm 
Territory. 

risTtmiuur- Hair-I. 

C. [HxluitrU WlIb. I-ouH-billed Marsh Wre 
ExtreTnely abiiiiiliiiil iu all the tule luaiBh «. 

PARID.E— Titmice. 
LoPTioraAKK^ Kanp. 
L. inoi-natuji (Gatub.). Plain Tittnouse. 

Thiu speoiM is present iu Nevada in the foot-hilla ol 
rangoB to the ea»t of the main chain, It was not met w 
gi.<n, nor even in Northmt CiliConiin. 



ilowj 



i'i;;i - I. LI 



r. niffgiiHi Towns. Cl'eatnnt-back Chickadee. 

Acconiiug to I>r. Cooper, this si>ocies Is the iuohI abundant of the family in Washioj- 
ton Territory, where, liuwevor, it is probably limited for the most part or entirely to 
the dlHtiicta went of the moiintjtina. I^llch, at least, appeard to be the case in Oregon, 
where the specien did not fall under my "hservntion iinti! at the Case wioa on the 
western alope, where I saw a single small lloclt in Octjiber. It ia probably a sninnier 
resident here, and perhaps oven farther south in Northern California. In fall it mi- 
grates to below !5aii Francisco, but does not appear upon the eastern side of the cfaain. 

P. iiioNlaHue Gamb. Mountain Chickadi-e. 

Breeds nntnerously amon;; the pines. Extremely abundant among the oaks of the 
eastern slope, near the Culnmbiu Kiver, 

PsALTniiMHis Hunnparte. 

r. pliiiHbriii Bd. riiimbeous Titmouse. 

This chickadee, which is peculiar to the middle province, extends its range clear Id 
the foot-hitlsof the Sierras, but does nut enter the niunntalns. Thus, among tbebamn 
piliou hills near Carson City, I saw, in Jnly, a Hm-k «t twenty or tuirty individualri. 

SITTID.E—Nufhatches. 



,5. eauaiU'iisU L. Red-bellied Nuthatch. 

This species appears so much of teuer in the 
the Western that many ornithologists have c< 
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ern species. Nevertheless, in the extreme parts of the West, as upon both sides of the 
Sierras, from the line of the railroad to the Columbia River, and so on to the north, the 
red-bellied nnthatch is really a common bird, and in mnch of this area it doubtless 
breeds. It appears to be the presence of a country suitably timbered to meet its wants — 
pine-lover as this species pre-eminently is— more than aught else that determines its 
presence or absence. In addition, its distribution is clearly governed by its preference 
for a cool climate, such as it finds in the north or in the high Sierra Nevada. 

Towards the Columbia River it was observed to become more numerous, and upon 
the apper Deschutes its numbers, in certain localities, were comparable with those of 
the pigmy nuthatch. 

S. carolinensis aculeata (Cass). Slender-billed Nuthatch. 

A numerous and constant resident among the conifers; not so common toVrards the 
Colambia River as either of the other species. 

S. pygmasa Vig. Pigmy Nuthatch. 

The most numerous of the family in the Sierra Nevada and Cascade Mountains, as 
almost everywhere through the West. 

SYLVICOLlDJi:— American Wax biers. 

Helminthopuaga Cabanis. 

M, celata lutescens Ridgw. Western Orange-crowned Warbler. 

Moderately common in summer when inhabiting the mountain slopes, but most 
numerous during the fall migration. 

DENDKtECA Gray. 

1>. cesiiva (Gm.). Yellow Warbler. 

Numerous as a summer resident in the shrubbery of the streams, which the species 
follows up to an elevation among the niountainH of at least 8,00U feet. It penetrates 
beyond the Columbia and into Washington Territory. 

D. towHsendi Nutt. Townsend's Warbler. 

This bird, which I had hoped, though scarcely expected, to find a common resident 
of the coniferous belt of the Cascades in Oregon, was met with but twice, in Septem- 
ber. In each instance the individual was migrating in company with docks of Audu- 
bon's warblers and other birds. 

In full plumage the Townsend's warbler in one of the most beautiful of the family, 
as it has been until a comparative recent period one of the rarest. Since it was found 
by the ex]>edition of 1>^74 to be a common migrant in the mountains of Southeastern 
Arizona, numerous specimens have been received by the Smithsonian Institution from 
California, notably from near Sacramento, where obtained by Mr, L. Belding. This 
warbler appears to be only a casual migrant along the line of the eastern slope, and, in 
three seasons' collecting, the two mentioned above represent all I have seen. On the 
Pacific side, however, it is comparatively numerous, both in spring and fall. As to its 
breeding range, I can find no evidence on record that warrants the statement that the 
qteoies finds a summer home within our ten*itory. Still it would not be surprising 
were it eventually found to summer in Oregon, in the dense pine-belt to the west of 
the Cascade Mountains. If such is ascertained to be the case, this, at least, is likely to 
prore its extreme southern limit. The fact that the statements of its occurrence in 
the United States have always been accompanied by the term *' migrant,'' alfords 
pretty conclusive proof that as a species it summers in the far north. 

Such migrants as are found in the Rocky Mountains in fall, at which season thev 
alone, have been noted, are to be reasonably accounted for as having followed this path 
from the extreme northern x)oints of that range, where it approacues the Pacific. 

> 

JJ, auduboni (Towns.). Audubon's Warbler. 

Common as a summer resident among the conifers at high elevations; most nn- 
xnerons during the migrations, being, in fact, the chief representative numerically of 
the SylvtcoUdce along the eastern slope. 

GE0THLYPI8 Cabanis. 

G, tricJuu L. • Maryland Yellow-throat. 

By no means uncommon in Western Nevada, in situations similar to those frequented 
by the species in the East. A nest found at Washoe Lake, Nevada, May 23, contained 
fonr eggs far advanced toward hatching. 
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0. macgiUitrayi Bd. MBcgilliVTay'a Warbler. 
Fairly nameroaB in samnier alone the eutoru slope. I Qnd no reference to tbe ■; 

in my note-book as nnourriiig fnrtlier uorth tbuu Xortbern California. An, howevvf 
oacording to Coonnr and Snckley,-it rea^bes to Pnnet Sound along tbe cooat, it is «'* 
to inter (but on tlie eastern iilope it paaiteb tbe Columbia River into Washitigtou T< 

A D«t fonnd July 24 eontained four young n few dn;-x ol<l. 

IcTEKIA Tieiliot. 

1. pirtm Jonijicttiiilii (Lawr.). Weateni Yellow.breanled Cbat. 
A ratber eomioou sniiimer TJititHnt alKiiit Canon, Nev,, bat beoouiiag Ikbs ho to t 

norlLward, nntil, in oxtretae NortLem Califoruia, it is qolte rare. 

MyioptocTEs Andulion. 

.V.puMia (WiU.). Wilson's Black Cap. 

Ar a summer tetiidont of tbe eastern slope tbe species apgiearstobe rare; ll nur, 
liowover, be mure comraon at this seaaon toward h tbe Columbia River tban farther aontP. 

June ^4 I saw u female of this species in an alpine valley of Nortliem C'»lltuniia,U 
an elevation of abbut 6.000 feet. Her excitement at my presence convincwl nw ibn 
her neat was near bj; but cirounistauees not favoring a loug acatcb, 1 fiiileil todii- 
WTer it. In'fall the species is oomparallvely ceminon. 

TA-VAG RID-E -Tnoagiivs, 

PTnANGA Vieillol- 

P. (Mdot'ic-iaiin Wile. Ciinison-heailed Tanagor, 

liner re><ideut of tile ensl^rn slope »» far tu thi> uitrtb ol loiut a 
and ivitbont donbt reaching into Washini;tou Territory- 
Ill R U NDIN I D .E -Swallows. 
HiRtTNtW) Linnipus. 



Tachyciskta Cuban is. 

I. hic«\or {W .). White-bellied Bwallow. 

This is a more or less abimilAnt inhabitant of the onstern slope, Koeording to nir- 
onmstauces. It was not met with further north than Northern California. Here i« 
the mountains near Camp BidwcU it was numerous enongb tbe last of July, at whicb 
time the pairs all had young, as wns shown by their fre<iiieut visits to woodpecksn' 
holes in the aspens. 

T. thalangiMa (Sw,). Violet-green Swallow, 

This is an extremely abundant summer visitnut in certaiu portionH of Eastern Cali- 
fornia and Western Nevada, as, for instance, at Pyramid Like. Tbe pyi^mid-like 
cliffs whish give name to this body of water form the abode of thousands of tfaew 
beantifnl swallows, whicb resort to tbe niches Hud boles in tbe faces of the rock fur 
nesting sites. 

In the mountains, where it is also abundn 
holes of wooilpeckers, giving evefywbere ii 
almost always found in close proximity to water. 

A nest found July 1 coMtiiined five young and two unfertile eggs. 

Petkoch KLiifON Cnbnnis, 

r. 7HHir"ro«t (Say). Cliff Swallow. 
By far the most abundant and generally dislribnted of tbe family. 
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COTYLE Boie. 

C, riparia. Bank SwaUow. 

Present in Nevada and Eastern California, but apparently less numerous than the 
following. 

Stelgidoptkryx Baird. 

S. aerripennis (And.). Rough-winged Swallow. 

According to Cooper and Ruckley, this s\^allow occurs as far to the north on the 
coast as Puget Sound ; certainly present along much of the eastern slope, and doubt- 
less extending into Washington Territory along this line. 

Progne Boie. 
P, subis (L.). Porple Martin. 

Colonies encountered at numerous localities among the pine woods of the mountains, 
where they are quite local. 

VIREONID.E— Greenlets. 

ViREO Vieillot. * 

V, giJvua atcainsoni Bd. Western Warbling Vireo. 

This vireo was found to be present along the eastern slope as far north as Southern 
Oregon, and, as I ha^e never seen it more abundant than it was in Northern California, 
I have no doubt that it reaches to the Columbia along this line, or even into Washing- 
ton Territory, as it does, according to Cooper and Suckley, along the Pacific side. 

Very little can be said of its habits here that would not be a repetition of published 
accounts of the Eastern warbling vireo. It is merely that bird transferred from its 
usual surroundings to the wild mountain districts of the west. In the mountains near 
Camp Bidwell, the locality alluded to above, where the species was so numerous, I 
found many nests, three or four being often met with during a morning's collecting. 
They were without exception built upon small aspen trees, from three to five feet 
above the ground. With a lining of fine grasses, they were composed mainly of long 
strips of white fibrous bark, festooned externally with spiders' webs, bits of cottony 
substances from plants, &.o. At this date, July 20-30, the eggs were so far advanced 

to render their preservation very difficult. 



Vireo soUtanua cas9ini Xantns. Cassin's Vireo. 

Few birds have given rise to more perplexing doubt and uncertainty respecting 
their relationships than the Cassin's vireo. Founded by Xautus in 1859, upon a fall 
Bi>ecimen from Fort Tejon, its subsequent written history has been full of vicissitudes ; 
for while by some authors it has been accepted as a valid species, by others it has 
been affiliated with soUtarius as a variety ; or, again, has been rejected altogether, and 
thrown into the list of synonyms of the latter bird. 

From the time I made the acquaintance of this vireo in the southern Rocky Moun- 
tains it has had a peculiar interest for me, more especially, perhaps, from the fact 
that while then, and upon the many subsequent occasions I have met with it, I have 
had not the slightest difficulty in properly identifying the recently killed specimens 
or. even the live birds; yet, in the closet and upon comparison with other specimens 
from the West marked a« solHarius, 1 have found it extremely difficult to draw a line be- 
tween the two; in fact, until the^resent time I have never been able to arrive at any satis- 
factory conclusion respecting the true rank of caasini and its kinship to soUturiua, I am 
now fully persuaded, and trust to be able to show, that cassini is at the least something 
more tiian a special plumage of aoIUariuSj which was the opinion expressed by Professor 
Baird^n his Keview of North American Birds, when, it is to be remembered, the type- 
specimen represented all that was known of the supposed species, the absence of ma- 
terifld for comparison doubtless having much to do in shaping this view. Since then 
there have accumulated in the Smithsonian, as the result of the collections of this 
expedition and from other sources, twelve or more specimens that are either like the 
original type of cuaainij or so near it that their identity with it is beyond suspicion. It 
is perfectly safd to say that, whatever it is, they are. 

"With little o^ no difference in size from Eastern solitariuSf the type — and it is to be 
remarked that certain of the recently obtained specimens not only share its peculiari- 
ties but even exhibit them to a greater degree — offers only differences of coloration. 
These may be briefly summed up as follows : Typical examnles of cassini are very 
mach duller than the corresponding plumages of soUtarins. The head above and on 
the side, instead of being of a decided blue or bluish ash, presents little or absolutely 
no contrast to the olive-brown (instead of olive-green) of the dorsum. The lores and 
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orbital ri^. infltead o( beiu^ pure white, are i>( a iliitl white. Btroiigly itgcliniiii; U 
fnlvooH. Tiie greeu of tlie sidea ia luneb mixed witti or wplat'«3 by brann; the tii)d*t 

Snrta geuemUyureof auiniptire white, tlieruuU of a guiiural mliuixtuiv ot brown. Id | 
ict, cxtmnie esamnloa of eatini Are ealiynd w) mucli like kutto«i tliat upoo a oolfU 
bum aluDB it wuulit Iw ilUSoult lu iliflliuguiab tliein. 

Tbere lire a suiUinont nnmborof •pacLuiMis n( hauil Blii>wiii)[ Iha ali'tve olinracter* to 
[irove bfj-oiiiia doatii tUut auniai U entilleil to rauk »f hoium kini) ; in other wunla,tbM 
It is lint II men.' Bcuidoutai plttBWKB of lolitafiuf. t'at be it noted, as Btatfsd Uy Pr» I 
(enBor llairU of the type, thut tnlilanim >3 it is colored in the Esnt iiovBr nnprwiebiN 
tlie above. Theouluv jieculiwitiiw of aiunni are to boregsnleil then iMonlircly beyiuid 
kud iudepeiidtiiit of iiidividnnl viuiatina. Dnt. to eouiplionte luattflta, nttarly vmj 
author wbo liaa had occaaion to treat of Western bird« has uuticwt spHuImaua, eviileutlj 
DOt typical nisAJiii. which lie hla referred with more or less doubt tu •ulilnriiH. That. 

SieoimeDs of so-cnlled toHiariiM are before us from WiwbiiiKLuii Territory, Oreffini, 
■lifomia, Nevada. Utah, Wyoming, A.ri7.ona, Jbo. Some of tliMu tire certnjutr "f^rj 
oloae to iiolHttriH», and I hare atwuvB presamed the oeenrrenue of iliat apAciA* in Ott 
Weet to be a matt«r that atlinilted of uo donbt. Dut a nweut earefnl AXiuninaliiui 
of all these npecimeuB shows not one that can fairly ba ottlleil tgpioit of that bird. 
:ich speciruenB the back is of a varyiug shade ot jtmoa ; tlix lieiul \ti ti 



Mhy Id contrast, while the nnder parta are of a pnrer white than is the cute iritii typ- j 

ioal cnntiHi. It is to Iw re marked. -ho were r, tltst not only is it Hcaroely possllile tu ftnil | 

o ol these doiibttal apecimeus ihut agrim with eauh other, but by meant of lh«ln • 



o l)e re marked. -ho were r, tltst not only is it Hcaroaly possllile 
two ui Tnese iioiiuital fpecimeus ihut agrue with eauh other, but by meant of Ineiii • i 
wriet can be fornietl tbat npiieara to grade directly from the typiual otMfiii tvtrudt 



niiM miuirai, ••. uiii. <iuit«. into toliliirim. The )Hircoata)(e ot s|iecliuuns at whieli tb< 
etat«inent holds Kwd tliat they are more like »olilaria» than oosniHi la t\\t\X» aniall. 
Nearly all the iLiteruiediftte Hiieuimena jiro realty Identlflablo with vaatini; In fiwl, of 
ti ire nti.T* nine wpecimens in the coltectlou which liave been labeled indiffen>n(ly Mciw 
and wlilariuf, I find that twenty are referable to ootnini, and cannot by sny meaot 
be identified with »Blitar\M. Ot the remaining nine, three ore so nearly interniedixl* 
that they misht with about equal propriety be aMi);ned to either, leaving aii with i 
decided leaning tnwai'd ralifu i'Ih4. It needs, bowever, but an instant's corapariKon b( 
th^ with the ordinary Eastern loliruririK to show that although closely rv«emh)i»g 
that species, it would lie going loo far to say that they are typically tiie saine- In 
connection with the rest of the series they are ulearly intermediate, but on the )elil» 
rin» side of the line. 

The testimony of the series as a whole seems to show pretty oooelnaively tfant Um 
solitary vireo proper does uot occai io the West, and that all specimens wfalofa hat* 
been au identilled ore either eattiai at ar» iDtaMnedUta bMffSMi the twa; Clw iMMi 
class, in fact, fumisliinc; the evidence that the two inter-grade, and henoe that »i*>isi 
iu a variety of mVdnyiu-, 

The only alternative would be to throw cmiiai out entirely and refer all Westem 
specimens tu iu/i7(iriiiii. Hut. in our judgment, ty|>icul speinmeun of oufini are now loo 
numerous and show too decided and L'oaxtant dilferenees to warrant such a procedure. 

The habitat of Cassin's vireo may reoeive a moment's attention. Its iir 

jpears to be strictly limited toei"- — ' '•-<-- o, »t__. .__ ^ 

Territory to Southern Callforuia. 

of caaiin'i all individuals hitherto supposed tf 

in tpring ur niimiiier,' 

As a migrant lu tall theocciirrenoeaf the Cassiu's vireo in the laltt'r range in 
pri&ing, or no more go tliau that of several other Sierra Nevailan birds, as,/iinoo hyemaSit, 
Tiurl-f'pn'laei iinniiK, DrHilmra linni't-rli, and oixideHlalif, JtC. 

I lijiv iillii'lcii 111 !i f<"i(-ii"ri' licliMv t.i !i "pprimen. the coloration of which ia int 
nii'ili.iii i..i\\..i ..■■;■,... .-II. I ,.■... Siii:U gpecimenado uot appear to be as CI 

iii"ii ■ 1 1 . . -■ I . . ■ . i . .... liiit I have SHisu too many snch to rend«( 

IIk' I' ' ' I- /ill doubtful in my own mind. With iti 

tiiii^Jiii I'M'.. I ; -\, ::•.!,■. iiii I I . mil; lift' of nearly all the bright tints that dis- 

tiiigiii^ii '•i'iiiryuir-,phimi','iii- iuij;lii wfli piisi lor u different itpeoies, buttor the fasttbu 
NpL-tioii'iiH ul o II queHti unable iutermediatu character have been repeatedly taken ; w 
that consist I! tivy would Deem to demand that its near relationship to nolitiiriivi ahoolti 
bo furmnlly as wi^ll na tacitly admitted. Although tbix race posausHes an averajr 
size I'onaiderabl.v in <-\ef-T ii£ "iifilariuK, the latter occasUnuilly leads well up to it- 
smaller indiviilii.l- /:-..:■■ i.i/Iiim', with its race oudMiiuiii, furnishes preuisely the 
same phenomi'i. ■ ■ -i/" cuiacideat with a mountain habitat. 

Of the two w . . I 1 lie noUtary vireo, pluiubtHa iipjioars to lie the bi— 
marked, This i- i |ii.;tl psnmple" >if it Hrf any mire readily recoguiiable 
thau of (■online I.I I.I... i|in|.> B|,rpiiM.>ii'..if (b- fiimii'r uppewr t^ilielt 
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mon; in other words, plumheuM appears to be further advanced in the process of differ- 
entiation, and hence to be more coust-aut to its type. Too mnch stress should not, 
however, be laid upon this apparent fact, since the locality of specimens of this race 
appears to be an important factor. Thus, all s[»ecimens of the plumbeus vireo that 
'we have seen from the neighborhood of Fort Whipple, Arizona, the region whence 
described by Dr. Coues, are extremely typical ; but from points farther north, as Forts 
Larsmie, Bridger, and thereabouts, nearly all — perhaps all — are to a varying extent in- 
termediate. 

Similarly, the eastern slopes of the Sierras and Cascades appear to furnish, in sum- 
mer at least, nothing but typical casaiuiy while from the Calaveras Grove California, and 
other localities on the western side of the mountains, we have both typical and inter- 
mediate specimens, both styles breeding. As bearin|( on the subject, I may recall the 
fact that many of the shrikes from the same localities are scarcely distingnishable 
from specimens from Florida (ludoricianus). 

To snm np, the solitary vireo, like many other birds, appears to be divisible in three 
diatinot races, according as it inhabits the eastern, the middle, or the Pacitio provinces. 
Each has its own restricted summer habitat, where it alone is found. In fall the two 
Western mingle, to some extent, during the general dispersion attendant upon the tsM 
migration. 

The following figures indicate the size of each of the three forms : 

SolilariM, — Average of 11 specimens : Wing, 2.92; tail, 2.23; bill, .40; tarsus, .71: 
largest individual, 3.06, 2.35, .3H, .72 ; smallest individual, 2.H0. 2.15, .40, .73. 

var, plumbeus. — Average of 17 specimens: Win|^, 3.14 ; tail, 2.40; bill, .43; tarsus, 
.74: largest individual, 3.22, 2.45, .43, .77 ; smallest individual, 3.03, 2.25, .43, .74. 

rar, Cassini, — Average of 28 specimens : Wing, 2.82 ; tail, 2.2:i ; bill, .41 ; tarsus, 
•73 : largest individual, 2.93, 2.27, .42, .67 ; smallest individual, 2.70, 2.01, .43, .73. 

LANIID.E-Shrikes. 

Lanius Linnaeus. 

X. Judovicianus excubitoridnt (Sw.). White-rump Shrike. 

Most nnmerons in summer, when it lives chiefly in the lower foot-hills among the 
eage-brush. Some appear to remain all winter in the latitude of Carson. 
The northern shrike (C. horeaIl)i)Q\ao appears here in fall. 

TANAGRID.E— Tanagers. 

Pyranga Vieillot. 

1\ ludovuiana (Wils.). Louisiana Tanager. 

A summer visitor of the mountains, as high up at least as the Columbia River. 

A neat found June 26, near Susanville, Cal., contai ed three young and two 
•eggs, the latter Just on the verge of hatching. The nest was a loose structure of root- 
le ta, aimilar to the usual style of the P. rubra , and was placed on the extremity of a 
limb of a cotton wood, about fifteen feet from the ground. 

As a rule, our tanagcrs lay but three eggs, and five must, I think, be a rather un- 
nsaat complement. 

FRINGILLID.E— Sparrows, Finches. 

LoxiA Brisson. 
i. curviroaira americana, Wils. 

This crossbill becomes numerous in the mountains and on the foot-hills in fall. It 
is preaumably a resident in Oregon, although I cannot find any direct evidence to this 
eflect. 

Carpodacus Kanp. 

C. pttrpureua calif ornicHS (Bd,) Californian Purple Finch. 

A single individual of this species was taken at The Dalles on the Columbia in Octo 
ber from a flock of pine finches. This in the finst record of it^ occurrence at any point 
along the eastern slope, its distribution being to the west of the mountains from as far 
north as the Straits of De Fuca (Cooper) to below San Francisco. 

C. casnni Bd. Cassin's Purple Finch. 

Ao abundant summer inhabitant in the neighborhood of Carson, and, although, 
pel haps becoming rather less numerous as northern California is reached, the species 
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C /nmtaUt <8a;>. Boa« Fwcb. 

An abiuidaat ajiocia wb wMci botuL It «*a not Dlnerrnl ntncii futbcT nartb tl 
Boa*; I.ake, Kgcikcni CaUfimUa. 
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.C^a«(WUa.). nae Flack. 

Thla i|>a<;toi orcnn along tha whole easCFrn ilope in fall and ainter, and paaw 
_ f In iIk eoniferons belt in maeii of ita exieni. In Ore^aa, mm Ancu 
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pASSERCtu s BonapMte. 

r. ■arunna (ilandtHH) 6p. Western Savanna Sparrow. 

in all wtt meatlowf laail.t, aud aa mach so in Oregon as farther south. 
taken near Waafaoe Lake, Nev., Maj *.f2, contained foar fresh eggs. Tbeaa 
are rather peculiar lioth in shape and in markings, atthoagh tbe diB'ereacea probably 
repri-Kciit nothing but individual variation and are not distinctive of this western 
race. Thej are of a greenish- white ground color, heavily blotched in ■ more or Ion 
confluent ring at the larger euds wiih burnt sienna and various shades of lavender. 
Thtty are nhort and rounded iu shai>e, measuring (G^x'i-'')', lii'iX'A, >>iXo3. , 

/'. nariiHHii »H«ilritiiiiii» (Gm.). Saudvich Sparrow. 

The praceding form in the type that prevails iu summer all along the eastern slope. 
In fact at only oue locality did I detect the presence of the present bird, vit, on 
Cnxikiid Kiver, Oregon, in September. 

A sandy pasture at this point proved favorit« ground for the savanna sparrowa, and 
a walk through the weed patebes nsually resulted in starting np,Bcores. Among the 
rulilile I noticed one day an individual of apparently larger size than tbe rest, and 
upon Hhooling discovered it to be of tbe preaeuC race. Further search resulted in tbe 
aci|niHiti<in of one additional specimen. So far on known tnifji Jirn>i" is a strictly coast 
form ; hut its presence here is, after all, by no means remarkable, since in the fall mi- 
graliou a few might rea<lily lind their way up tbe Columbia River and ao move south 
along the eastern slope. As I did not find it elsewhere, I judge it to be rare. 

PooECKTES Baird. 

/'. jramiH.ru •oxfii" Bd. Westeru CrusH Finch. 

Numerous In tbe valleys. Noted no fjirtber north than Southern Oregon, bnt, with- 
out doubt, extendiug iuto Washington Territory. 
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Chondestes Swainson. 

C grammaoa (Say). Lark Sparrow. 

This species was lost sight of abont one handred miles north of Carson. It doobt- 
less occnrs in the low valleys, qaite up into Oregon ; in fact, Sackley records a single 
Bpeoimen from The Dalles, on the Columbia. 

ZoNOTRicHiA Swainson. 

Z. albicollis (Gm.). White-throated Sparrow. 

Dakota has hitherto been given as forming the western limit of this sparrow. Nev- 
ertheless, it seems probable that it is to be added to the list of eastern species that 
reach the Pacific on the northwest coast and summer at the point where the Rocky 
Monntains dwindle away and admit of free passage. At all events, the presence of the 
white-throated sparrow was detected on the Columbia River, about forty miles from 
The Dalles, and thus beyond the eastern slope, and one of the two individuals seen 
was captured. I presume that it is by no means scarce here, although as the individ- 
uals noticed were seen only an hour or so before camp was broken for the return up 
the river, no opportunity was had for a satisfactory investigation of the matter. 

Z, leucophrys (Forst.). White-crowned Sparrow. 

As almost everywhere throughout the West, this sparrow occurs along the eastern 
slo^ie in great numbers during the migrations. It is also numerous in these mountains 
in summer, resorting to breed to the willow thickets and aspen groves along the 
streams. 

A nest found in Eastern California, June 20, contained four eggs but slightly advanced. 
Several found on the 24th held young. The nests wete quite typical of the ground- 
building sparrows, being outwardly composed of weed-stalks with an interior lining 
of fine grasses and horse hairs, the whole snugly hidden away with a sparrow^s cunning 
beneatb a small bnsh. 

The eggs are of a faint bluish green, irregularly and profusely spotted with reddish 
brown, which is most conspicuous at the larger ends. 

Z. gamheli intermedia Ridgw. Ridg way's Sparrow. 

Flocks composed of this and the previous bird frequently fall into the path of the 
collector in this region during spring and fall. The present bird was not found in 
the mountains as a summer resident, and I believe it goes farther north to breed. Mr. 
Ridgway, indeed, in his recent report to King,* mentions this bird as nesting in num- 
bers at Donner Lake Pans in the Sierras ; but. as I now learn, he believes that his 
identification was incorrect (circumstances not permitting specimens to be obtained), 
and that, the species thus referred to was, beyond doubt, the Z. leucophrya. This agrees 
fully with mv own experience in this region, and leaves us with no record of the 
breeding of the var, intermedia in the Sierras. 

I have elsewhere presented facts bearing upon certain differences in the migrations 
of these two Zonotrichias, and have referred to the very extensive overlapping, east- 
ward and westward, of their respective habits, urging that these considerations, con- 
pled with the constant, albeit slight', differences in coloration between the two, were 
sofficient to warrant the conclusion that intermedia was not a race of leucophrys. 1 am 
more than ever convinced of the truth of this. The Z, leucophrys is now known to 
breed on the northern frontier from the Atlantic to the Rocky mountains, and thence 
to the summit of the Sierras, and to follow the trend of these ranges far to the south- 
ward. Over all this immense region it maintains its characters with perfect consist- 
ency, there appearing in fact to be no appreciable differences between specimens tak- 
en on the Atlantic and others from its most remote western point. So far, then,aa 
geographical considerations offer any evidence, it is manifestly absurd to consider 
tntermMta as the " western ** representative of a bird that in its typical condition is 
found in nearly every portion of the West, aud that, too, breeding. 

On the other hand, tliat the relations of gamheli and intet^media are those of species 
and variety seems perfectly certain, and the two may be so treated in perfect con- 
formity with well ascertained laws of geographic variation, gamheli being the darker 
coast representative of the pale, more northern (f ) interior form intermedia. 

Z. oewonato (Pall.). Golden-crowned Sparrow. 

This sparrow occnrs along the eastern slope during the fall migration, but by no 
means in snch immense numbers as distinguish its presence to the westward. On the 

^Ornithology of Fnited States Geological Exploration of tiie Fortieth Parallel, Clarence King, in 
p. 471. 

20 w 



296 HEPORT OF TUE CHIEF OF ENGINEERS. 

contrary, its numbero are limited to thu ooniparaliTely tew tliat finil their w«y 

th« bands of v-hile-cronmtd and Biilgwa;'ii sparrowa, and wUh them perfurni tb» 
(onrney soutiinard, nr ninter in favontlile localities. Sorkley, however, ape<aks of lb* 
Golden -o row ued S|)»rrow im au abuiiilHat Biiinmer rMidont about The Dallee. 

JuNCO WBKlur- 

J. oregonuM (Towns.). Owgon Snowbird. 

Thiit snowbird nprwara tn paag the snmnier anioiig tlie mouDtaiiis, front kboal th* 
latitude of Carson, Kev., nortbwnnl, nni;) is the only uiivof lliegennBlbat lubabiwlbt 
Paoiflfl (tmvinc*. 

A nr«t fonnd Juno '£i oouIiUucd yonog. It wnn piNctdon ahilUidn in a Ilt1t«i paltk 
of Kn evcrurneu abrub that rsiuul ubiivu Ihn rarth siitBoientlT t» scrmn th* ar^i, Ihe 
top of whivb waa Blink oua levbl wiib the ground. TbiBmaybavobcun an mmsoatlf 
hti* brood, fur I bad lakuu fully fl(!dt;t'|] youuj; iKiiue few duya earlier. 

A Bccuuil neat, fuuud August 1i, held tbitw young, b«v»iii1 aaya old. 

I Bubjuin a dcHcri|iiiuu of ibu yoiiuic "■ tbu tint or u«»l plnuiaK«. KMniirkine that 1* 

Ulia oondiliou the Jf^uui- of nil oor Mumliiiilj. jc-einUUi tilth -.tlipi v.iy cUi-ifly, tlio" 

of HFveral of Ibi' fi.im.-. pi I.i. : . ' ■ 'nj ■ii.in ■ji:i-l..il':. i.vii " iil. /;: .1 ■; lii. uliy, 

black: wiugBiuiil tiiil •>! 1. :. ■ ■ i .. ...ii.i.n-.ui, 

and Hides profuwl,\ -ji'm i. .:..., : 1 ..1 ^ > ...li^il nnh 

rufoilR; liret nut or l;nl'ti-:iil,i ^ ,j] .- ,i;, -., 11- ii.i,l,\ 1 .1. -l t ,j[.d, t.jii:i.iiu,i.i [Ll iliu J. while 



A. hiilU nn-adnml' (Itid(;iv.). Arteniiitiu Spitrrow. 

This Hparmw brvodB ubuudimlly aiuoug tbo otleniiisift wherever it grows, and «t«d 
follows it tit a eonsidprablc altitude in the mountaiiis, althoiiah the aage plains, at 
their lower IovbU, niiponr t^i bu tlio pro|Htr houio ot the bird. The Hpeciea oucora !«*• 
abnnilaiitljr in Nortbrrn Calitomin ihnn ia the uuthward. 

In thn vioiuity at Cnrxon, where I found neveral omta, ite tKgt are laid about Hay 
15. Aa nrstiiiK silea Man buHbea ware invariably »elc>ct«L Dried wi-ed-stalks malK 
up tlio bulk of the vtmuturo, with an tuteKor of tbo entt, Ubrona Bnae imrk, iiiaiil« 
which IB the lining nrci|>cr, of abMip'a wool, which ia readily obtaiued by the biid* 
^moBt anywhere in thia country. 

The tgfpt varv iniieh in tlipciuct fbaraalerof their markinKH. m bIdd, to sonie eil«ttti 
in 8i7P, Wilii 11 liij.il iJ^..,■l,l,ll.',^l.il,■ buck (■rim lid. Mi,.v ^ir.> simlti'd, munb les» li^avilx 
at tbo slimll.'l- rlj^ii. .it llip lur^n i-nil, whru- 111.' luiiiliiiiws .iri' Dfl.'Ti iK'cniiiiih.t.'d ii,M 
acin:1n,witb >iiru.ii^ slui,lr« i,f \,u.\\ix iniiiuiiiH I.i"-;ii,l sii'iinii, wUli litvi-iidpr, aDd 
lio blmpit lit ticintcIifH ur blot-cbes. M 
r the appearauco of the eggs of thii 

ax58 7.'>x5H; (T6XM)' 77X57 78x57. 



A dock ot treii Hp.irrnws wnH swn iipnri tbn Colurabin in October, bnt, owirg to ■ 
failure to inter'--! "f ri'i''' in •*"■ Tii'tUiT. ti" -j-pciniens were aotnitlly aeonred. 

Dr. L'ooper li'ii • ■ ■■ • '■"■ 1 .■ .11. . 1 ■ l. . r Im wiw what lie took to be tree eparrom 

in theSierrai', si.'i -- ' ' ■■'■', Tbu Dallen in winter which he identified, 

per book, as of I Ik - mw uiay bo pmunied tube afaJl migraBt 

and winter ri'-i>I< t:' >4 ;iir i< ^i<< ili Hli>|ieB o! the Sierrns; but it is probably 

leaa common thun tuii licr cii-4t. 

fi. Kiciallt arlroiiiF CouBs, \Vi*lorn Chipping Sparrow. 

A oouiiuou Bummei inhabitant of the eastcru stopo. It in found in Wnebiugtou 
Territni'y, weet of tbo uiouotainK, and di)Ulitl(>»» to the east, nUboogb it was nut md 
with abiint the Columbia, perbiipH owing to the lateness of the aeosoa. 

S. hrtiriTJ, Chss. BrewBr's Spiirrowa. 

This quaint little Bp>irr<iw is almoHt ae tliaracteristic au inhabitant of the aage-brntb 
plains lis the BcII'm tiucb. Togutber with the latter bird and an occasional san 
thrush ibia apt^citijt loskes up the iiHUal nvian life of theae forbidding wastes nod, 10 
nnmbera at leHBt, the Brewer's sparrow ia the mo«t conspicuons of the three. Li*in| 
often far diatuit from water, and with no hint of the usual attraotlre aurroDndiegi 
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that we come to consider as being necessary to the happiness if not the very existence 
of bird life, onr little sparrow appears to be perfectly contented with its lot and un- 
mistakably expresses himself so in the nnobtrnsive bnt pleasant little songs he sends 
forth at odd times daring the entire day. 

In what appears to be somewhat exceptional instances, this sparrow varies its habitat 
to a considerable extent. Thns I have occasionally fonnd the summits of the high 
peaks to be occupied, together with a few other species, by the Brewer's sparrow. 
The low brush or*' scrub" into which the luxuriant sub-alpine vegetation dwindles, as 
the higher altitudes on the mountains are reached, seem to offer conditions sufficientlv 
similar to its more usual haunts to meet all requisites. In such spots the Brewers 
sparrows were often very numerous, while the presence of young birds sufficiently 
attested the fact that here was their summer abode. 

The nests of this sparrow are very much like the usual structures of the ^* chippy,'^ 
bnt appear to be invariably placed in a low bush. Much variation appears in the shape as' 
well as the markings of the eggs. The latter usually occur as blackish spots and 
blotches ; these are generally few in number, and are mostly at the larger end, leav- 
ing the greenish- blue ground unoccupied for its greater part. Some specimens show 
no traces of black, bnt the spottiug assumes a reddish-brown or neutral tint, often 
confluent in a ring at the larger end. Other set-s have only a faint irregular freckling 
of the same. The smaller eggs exhibit a more or less decided pyriform shape, while 
those of larger size vary in the direction of a more elongated oval. The following 
measurements express these variations in size : (67x48)2, GSx47 ; (63x48)*, (62x47)*; 
69xr>0, 68x52, 65x50, 69x53. 

Melospiza Baird. 

A study of the song sparrows of the United States aud adjoining regions reveals an 
extraordinary amount of variation, coinciding more or less closely wiui definable geo- 
graphical areas. Others of our species are possessed of a nimilar wide ranee, but in 
no other are exhibited such marked variations of color aud such mutations in size as 
in this. 

The song sparrow, although apparently nowhere a permanent resident, in the strict 
meaning of tnat term, that is, to the extent of the same individuals remaining in the 
same place throughout the year, is ^et migratory to only a limited degree ; and it is prob- 
able that the change of locality with the migrations is, in the instauce of none of the 
forms, very marked. It is doubtless to this localization and the resulting constantly- 
exerted influence of the same circumstances of environment, that we are to attribute the 
extraordinary tendency in this bird to develop iuto races aud offshoots, according as its 
range brings it under differing conditions. As Dr. Cones happily phrases it, ^* Migration 
holds species true ; localization lets them slip.^' And nowhere is to be found a better 
illustration of this aphorism than is presented by the song sparrow. 

A recent examination of the extremely large collection of song sparrows in the 
Smithsonian Institution, in connection with the extensive suite gathered by the Expe- 
dition, has develox>ed some facts that appear to be of sufficient value and interest to 
warrant brief mention. Here as elsewhere the ViiriatioUf through which the forms 
are indicated, are of two kinds, viz, a variation in size aud a variation in coloration ; 
nor is it easy to say in which direction the changes are most pronounced. 

The only song sparrow found in eastern United States, and which extends from the 
coast as far west as Nebraska and Indian Territory, is the M. melodia ; aud of all the forms, 
except possibly insignia jthi^ appears to bo the most constant in the maintenance of its 
peculiarities over its wide habitat. In fact, so far as color goes, the variation appears 
to he scarcely noticeable ; uor is the variation in size very marked. Such as it is, it 
appears to bear out the general rule of an average increaHe of size to the northward. 
This law, it may be remarked here, appears to be equally applicable also to all the 
other races. The general sameness in the topographical character of the eastern re- 

§ion and .the resulting similarity of climate is doubtless the chief cause of the slight 
eparture from type to be observed in melodia throughout its range. 
The Rocky Mountains as far to the north as Oregon and to the south to our southern 
border, and the Entire region west to the Sierra Nevadas, is occupied by the var. falUix, 
This bird is distinguishable from mtlodia by a generally paler t'One of coloration, by a 
decided increase in size, especially of wing and tail, aud by a slightly longer aud con- 
siderably more slender bill. The intergradation of this form with melodia is readilv 
traceable and complete. From the very varied nature of the country occupied by/af- 
lax, it being broken up by lof tv mountain ranges, and the ensuing differences of climate, 
eODsiderable discrepancies might naturally be expected in specimens of this race from 
different localities. Such proves to be the case ; and, in examining a large series, the 
attention is often arrested by some slight phase of color which is often so intangible 
aa to practically elude definition, but which occasionally is sufficient to identify all 
the individuals from some one limited neighborhood. So frequently is this impression 
veceivedy that it would almost appear as if each locality in the middle region furnished 
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ft tfpeof itoowD, i^xbibitiiiK the ojiun chumotenitif/dlJiij-.tiDt dlfTering mora or lew ap- 

CLCial)!}'. Thua the Kgion ot thu Gils River aOonls u style of Ibia niiw qait« distinM 
m any other. The priooi^al vatiatiou is»ei>ii in the very pale reddish lint, with 
KBrcely a trace of ilii«k;, nhicliiseepHcially outiuoablein thestreakiiigsou Ibu Ixvwl. 

Anuther tibsse fmni Camp Haniey, Orei^u, is reniatkablo for iM pak- urayikU tinte 
Banh iut«r-i-B0ei9 are ilunbtles)) Cite retinlt of i:AUMit very l<ii:al in ibrir aDtiou, luid U* 
ao Hli|;ljt and incniiHtaiit as to ileMrve uollilng more than pitHsinK ti»lioe. 

Keachintt the foot-hills of the Sierra* we flud/nffru betfiiinini^ U> UH9uin« ii*w ubw- 
)LCt«ra, anil Id the mouutainH auil along the ireitt«ru fiiut-liillii it fioally inerfpM inM 
var. AnrmoiiNi. Thin form is characterised by n luncb darker tliode of lirunu that 
either /iilliu or mcloiiia, and by a bill much siont«r tbuii tho former, but lem robutf 
than the latter. IlermaHHi has nanally t>eeuci]uiildere<lIhD Calif ■raian smi^ apunoK, i 
the tvnu thus iucladiug iniUfferantly the birds both from the coast anil tli« iabBrian 
Bot this is a mistake. The type non before me cnme from Fort Tcjou, aud it ia in 
the interior only that the style to which this name ivaa opjilied is met nritb. 

ReachiDf; the const, anotbr^r form is fur the firxt time enconntered. This ia the vab 
tamutli*, of which the goatdii of Bainl, us correctly defurmined by Mr. Uidgwuy, is ihc 
fall plnmago. Hitherto some thru: or tour indivldnala from the vicinity of San FraJo- 
ciaco hayo ueen taken as rejire sen tins all that was known of this race. But nofoww 
than forty-six sii«:)iiieiig nre nuw at hand that agrcij kvU with iho typii, and at* iiit> 
qneHtionotily refiTHbln bcre. In ]ioIut uf fnet, it Is nimueli* alone that nccnrn in iiitmiiMri 

aloDK and near the Callfor-- ' — ^ '" -'■--■■ "-'--■ 

oeeliug. Ac, of tho song i 
formrtatsobieflynponiin' 
and the vory dark, oIim<i~( 
basis of sint nloiie tliui ii 

points of tolorntion. Ili 

BBTj lo ri'c(.(tniie by diKiir.. i ■ .■ ■■■,. ■! , r. - I !■ , ■, , ..i, t Im whoka * 

dei-iin-d ii i\iiiiljr.'[it to ilii -.1. :i- 111.' iliii- III I -.I/.'. i.<|»>uiiilly o£ bill.iu sv»>iimeiM 

froiii tin- r,-|piL tiM liiii>iiii(N iif iIji- (\M>, ;i-. i'iiln;i(.'i, it prnuiiaiicod ami ((nitv oon- 
Btunt, zr..-lilv .Milium- in itir ;;,-i,ii iiiiijni m nr' ,■;,.„■. tnr their iduntiBoatloii. Thus 
inov.TLlil.i.v -.|.o.ini.>n^ -i h.., ',.;•'«. t,.-m su^.kum. Cal., kindly fiiniiaho.! by Mr. 
Beldiu^, 1 Uiid no muikcd dilk'iioics, -.nui uU l.hu iudividnaU from the interior 
that havu been ciumini.'d, tv|>r<.*BuuIin}; many loculilicB, nfirei) in Intga sixe, tb« arar- 
age being oonsidtirably in vxvtws uf thoa« from the cvaiit. A seriuaof nine nmleii, i^ii). 
lected about Oakland, for the opportunity of examining which I am iadebted '" *'-- 



oonrtMy of Ur. D. 8> Bryant, tn San FranuiBFo, are similarly cunHtaut to thn «aMt 
type so far asmEsiBOCiiiBeRnat bntTMriomewhiU iiKnilniutiou. The ililTerAncMMV' 
chiefly as to the Dumber and size of the blucli Btn^ikin^'- li.'lrnv, i'\oof ihi- iiiuo being 
thi; darkest, aud, on the whole, ihi' mi'st typii'^il ■■\-<iin-\--. nf •.:,„„, Ii, I 1i;im. h.-fii. 

Of the v-iic. mij-lnii-a Hidgw.ly, from SoutLi'i [i Mr vi,r,. iiiilr imh !..■ ^,u,!, ^liiice the 

name reals upon a 8iu|;la H|>Bcinieti. This imlii iihi;;l ii]i|"iii^ |.i hr ir, i.^iii^rtble tnim 

the other races by its rathur pecnliar oolor.itioii, the strCBkiiiH" being very broad ■■ 

. well IM block, and by it« small size. More specimens are necessary to determine its 

tme relations. 

VaT.gulfala nest invites attention. This is characterized by a darker, uioro rufeaoenl 
type of color ; the streaks on the dorsum aje very indistinct, in some almost wanting, 
^e bill is priiporlionately mora slender than in any of the preceding forma. 

The typical home of this variety is the Colnmllin River region, ooaslwjso. Bat long 
before reoublng that point evidence is aS'ocded by specimens of intermediate charaeter 
of the change to appear farther to the north. Thus fall and winter specimens from 
NicHsio, evidently reared farther north, nm unijueationably intermediate in coloration 
between mimuflt* aad guttata, while dnriii;; Ihit pnit tieiison specimens were obtained 
by the expedition in Oregon upon thu chhIito siii]<f, ilmu niiproximating the habitat 
at fallni, that are no less iutennediutu bi'i.ivoi'ii i)i;it rentrai region form aud guttala, 
the two forms to the northward eviilentl.v ])UKsin);, by innensilile stages, into the latl«r. 

Var. i-Hjina is simply guttata nith the tonderjcies of tho latter carried a step or twa 
farther, with increase uf lutitude. The rufous of gultaiti in extreme caees becomes* 
reddish sepia lirown ; the size is somewhut lurj^r, tho bill rather more aleiidor. Thif 
ia rujfiia as found about Sitka and sonthwsrd. 

Upon certain of the Alasksu Islandn occurH ;pi>iV/pn«. Tliis u'iiiantic sparrow is dis- 
tingnished, iu addition to its great -i/i' li. .i in.i. li i.,i;.v. ^i.ivr i)bii8e of color than 
ilsnearcHt geographical neighbor, i-i'''h , i.-iii^ uoaVly or qait< 

obsolete, as in that form, are well ilidr . ' ' . . i. 

Of inw'ffBis, Baird and RidgwBj mi} . i •■ ■-■■ .. ..■. i r|ii> Atlantic States 

sod Jf. imignU ot Kodiak the dilicrci,, l. ... i lu^ u i,;.., inn il,.. ^^.uiiuuting links in thf 
inttr-regions bridgB this over so eouililt^lclj tliul with a Btriea of hundreds of speti- 
inirus heforo us, we abnndon the attempt M s]ieci&c separation." ' * * It cannot be 
denied that the var, Tulina fnini Sitka is nearer intlgnii, by mn;iy degrees, than [b« 
mshMfia of the East, and, as has jasl been indicated, nothing is wanting in the chMn ot 
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evidence to establish the connection between rufina and melodia. Bat, while admitting 
the possibility that the relations between inttignis and rufina may be as close as that of 
races, we feel Justified in asserting that the inter-gradation, necessary to establish 
this, cannot be shown from the material accumulated up to the present time. Meas- 
urements appended below demonstrate that between the largest specimen of rufina 
in the collection and the smallest of insignis there is a very wide gap. Nor does there 
appear to be any known law of geographical variation to account for this. 

As has been stated, and in conformity with a well-known law, increase of latitude 
seems to be accompanied by a general increase of size. But this fails of application 
in the case of insignis, since Sitka, the typical locality of rufina, is in the same latitude 
with Kodiak ; while one specimen of rufina^ by no means the largest, is present from 
Lituya Bay, which is slightly farther north than that island. 

Possibly \t% insular habitat may be deemed sufticient to account for the marked 
characters of ingignh, since in their power of impressing peculiar features upon their 
zoological Inhabitants, islands seem to have a law of their own. 

Color alone considered, although in this respect insignia is well marked, the step from 
rufina appears inconsiderable when it is remembered the great change that has been 
traced between rufina and melodia. The gap in size is much more important. Analogy 
in cases like the present has proved far from being always a safe guide, and since, by 
the test of inter-gradation, the only reliable one, insignis remains widely apart from 
the others, I deem it far safer to allow insignia to stand upon its merits until its claim 
to distinct specific rank be actually disproven. 

Measuremente are appended to show the average size of the various races ; the largest 
and smallest individuals of each series are also given. 



WiDg. 



Jf. melodia (average of 21 specimenfl) 2. 60 

Large8t , 2.77 

SmalleAt I 2.32 

var./a^jr (average of $23 specimens) 2 (^ 

Largest i 2.92 

Smallest 2.35 

var. Ae«rmanni (average of 13 specimens) i 2.61 

I^argest 2.H0 

Smallest 2.45 

var. tfamu«2wr (average of 46 specimens) 2.41 

Largest 2.60 

Smallest 2.13 

var. mexieana (one specimen) I 2. 52 

var.m^to/a (average of 23 specimens) , 2.63 

Largest I 2.78 

' Smallest 2,42 

var. rufina (average of 7 specimens) 2. 78 

Largest 2.96 

Smaaest 2.61 

M. intighU (average of 20 specimens) ' 3. 26 

Largest 3.40 

Smallest 3 13 



I 
Tail. Bill. 



Tarsus. 



Depth of 
culmen. 



2.80 


.46 


.83 


.30 


2.90 


.47 


.78 


.90 


2.60 


.45 


.78 


.30 


2.94 


.44 


.84 


.S5 


3.17 ; 


.43 


.83 


.27 


2. .'52 ' 


.43 


.77 


.25 


2. ffi ; 


.45 


.84 


.28 


2.93 , 


.46 


.84 


.88 


2.70 ! 


.45 


.83 


.24 


2.48 ; 


.45 


.84 


.26 


2.64 ! 


.45 


.86 


.90 


2.23 


.40 


.76 


.93 


2.83 


.46 


.87 


.96 


2.89 i 


.44 


.90 


.96 


3.14 ' 


.46 


.93 




2.59 


.45 


.83 




2.87 


.48 


.92 


.26 


3. 12 


.52 


.93 


.99 


2.64 1 


.43 


.87 


.95 


3.30 1 


.61 


1.07 1 


.30 


3.40 1 


:i?, 


1.13 


.39 


3.35 , 


1.07 


.99 



M. melodia fall4ix (Baird). Rocky Mountain Sparrow. 

This form was met with at several localities at the foot of the eastern slope, although 
it is along here that the change towards the heermanni type is first indicated ; some 
specimens, indeed, from near Carson, Nev., appear to be referable to the latter variety. 

M. melodia guttata (Nutt.). Oregon Song Sparrow. 

If the song sparrows taken in Oregon at the base of the mountains in September 
are summer residents, as is doubtless the case, then the habitat of this race includes 
a restricted portion of the eastern slope. The specimens alluded to, from Warm 
Springs Agency and Crooked Kiver, while not typical, are nearest to the above race. 
At The Dalles, on the Columbia, in October, these birds were extremely abundant in 
the hedgerows and brier-patches and along the small streams. At this locality the 
specimens were nearly typical guttata. 

Passe RELLA Swainson. 

1*. iliaca megaryncha (Bd.). Thick-billed Sparrow. 

This curious sparrow is present along much of the eastern slope in summer, and 

Srobably reaches quite to the Columbia River. It was first seen near Carson, Nov., 
lay 16, being at this date found in considerable numbers in the wild-cherry brush 
along the ca!ion sides. It was apparently still on its way north, although Mr. Ridg- 
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wa; states that tUe bird be^^iDs tn luove uorlb nboat the Ut n{ March. ... ._ .. . 
Ante I ioaoA the birds qoite comiuoQ iu tbe nctub on tlie Knp at Tliompaon'ii Peak, (I 
tm elevatluii of rather uvHt 7,U00 font ; and by tbe Ia«t. o[ July full; fli-dged jwing 
■wttti taken. Tbe bird ia r^minentlf a nionnUin lomi, (biok bni»b biding tbi; prime w 
sentlal tuilncboicvof ahome. It aever, 1 Ibirik.droconiiaiiitiithe low TnUejia, irbicb, 
on tbo other hand, seema to be [ireferred by the kUIimI (otdi iiohli>aeea. 

Hbdthblkh Hiiird. 

H. tntlaHoofphaluii (Svr.). Blnok- bended Qrrwlxsiik. 

B; Ma; IS this «pcci(» was very Domcrniu alwnt Conion, and appeared to be tnattng. 
Their frod at this seasou appears to consist largitiy of tbe nuft bods of variuua sbrali^ 
espeeially ofthe willowa. 

Uow far north tlie species goes I am Dot an-aro, my uul«-bi»k aiuiply fumiabiucUir 
statement of its preseuce in Nottbeni California, but in muoii diniiaiativd auuiten. 
As it reaches Fort Steilacoom along tbe cuMt.iI u>a5 altaia a Biioilar )aUtud« in tbr 
intfiiior. Ita babita of uidilicalion apppiir to bu uvor.vwhcre abuiit tbe aiuiio, and Is 
correspond pretty closely n^ith tbotte of the roao-broaated. Its arob!t«ctui« ia of iLi- 
simplest kind, the iieHtbrinn nude apnt flno wMtd-atnlka aud aiinilar liKht malerlii, 
wlitchareairoiigedin aselrciilat afortana theitlfT, unyioldiugliaturH of the ateinavilt 
allow. A lioiug of One rootlvta dltiioBod in a nbaUow utruiilar furm uumplolus tli' 
stmctnre. Tbls is ulniost always plsctHl towurd tlus extnimitita of llie Iwwvr litobiul 
txcns, often overhanftiug a stroam or deop ravliiu ; mure rarely lh« a«st ia plaovtl on 

Tbrro egss are occoainnally laid, moro nvually two. They ar* light tiluv, irregularli 

Sotted with reddish brown and purple; uHnuIly, though nut iilways. moot tbicklf al 
o larser ends. 

Considerable vnrintion in ni» obtaiua betweeu Hits. Two luuasuK LOG X •73, 1.03 X'.?^ 
Md .95 X .fi7, .83 X -Be. 

CvAKUHi-UA Baird. 

C. amava (Say). I.aEnli Fiticb. 

A common sommer resldnnt about Cuwiii, bnt mat with loss frequently tiin^rd the 
north. Neverlhelesa, Cnoner roporlis it from I'liRut Sound, and Suoklvy found it Ui 
nnmbers in spiiog at The Dalles, Oregon. It was found by us to bn.>ed up to au alu- 
tnda of 7,000 feet. 

fmiAt Vielllat. - '^ 

P. inafiiUtltti megalonsx Bd. Long-spiirmd ToH-hce. 

Thia, the only form of tbe towhee uiut with by n*, is extruuioly nnnifrun^ along the 
easleru alo]ie as hi)^b as the Colnuibia Itivnr. 1 fully agrciu with Mr. Ridgnay that 
■pecimeDs of the I'lpilo fonnd along tho enal«rii slope of the Sierras aro absolutely in- 
diatiugnishable by external obaracr-era from mrgaloiigt. They apiiear to show no 
^iprDachtoori^oiiu*,as that variety is illustralfd by individuals from the northwaateiB 
coaat. Nor have I been abb' lo (iinl in Elitt biibiU. notigH, and uot«sa of the Pipilo of ths 
Sierras Ibe striking peKiili iriii.-^ -viii.-l Ii ,.] -i. Ii -.<-ci,;lit with Mr. Bidgn-ay a« lo 

induce him to identify if ;i ■ !'■ ' ! '■■ :i|iparout likeueas tii mejnJosju 

inform and tolors. On n> ' . i - li<> lonbeos, as they have fallen 

under my notipe in tbi' K' ■ ' '' ':■- .Sii'rraa. havp aptxiared to be 

essentially tho Bsme. Mi I,-i.:.;a,v h.. , . -,.. . , ,i . nuinaBejl with tbe fact that tJio 
mewing oall, which all (jIi«itvit™ hiivi'atiribiiifd tii nH!ff'j(onj;r, was never heard by hia , 
from the form found near Oiiraon. lint a line in »iy notebook records the fact that i 
thia sanit-'inuwiug nolo was the oiitg one heard by niu at this Ideality. Cooper, ho«- { 
ever, Knyn that imp ('n1l-iH<te« of iliwp two foritis are alike, so that they have no dia- 

111 1 1 Ii ■■ I ■■! !■■■•!- I. ii.i'-, .'. r. 1 11.-; 1 ii . rii-1 iiii'i'Mif olMervttHon ent«r so largely ' 

UN I. < ' < • I'i, that suoh evidene« become^ 

ai I" ' I' . < . . . ~|M'vlBlly between birds closely 
wliit' 'I : .1- ■■! ■'■/■'III. Apparent disurepai ' 



attribulitbln ii> i . ■■ ■ ■ < "iir'u the fact is overiouked,at 

practioallyipii'i ■' ■ ■ :ii tho same locality.aDd even al 

tho same tiuu'. i !■ . ■ i i" habilB, which is au xxpreHsion 

of Nothing nuiii- -.L i-- -li.n, ;iil :■. m|ii il ;•■ 1 I !..■ ii/hult of quite adveutitioiiacit* 

cuuiBt4inces. .Sinh Ixiti;; I lir. ciiH', it l.s acarculy to be wondered at that in distanl 
localities, where Ibf obnorvL-r \n ever ou the alert for new facta, he should, iiot infre- 

Jneutly, be mialerl iiitt> fiilw •iiuipariaons by a uot« new to his experience, or aotae 
itherto nnuoticed habit. nliicU, perhaps, had it been marked nearer home, woolil 
have attracted but casual attention. I 
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By the above, however, it is by no means intended to imply that such matters are 
not entitled to a place as aids to the proper understanding of the relation of speoies 
to each other. It is doubtless true that there is occasionally to be noticed certain 
changes in respect to the habits and songs of birds that accompany changes of locality, 
and which may furnish the first clew to external variation, in support of which they 
may be adduced as additional and valid testimony. But it is no less true that the 
purely individual variation in birds' songs and habits is often very great ; in truth, 
Buch appears to be the rule rather than the exception ; a fact which should be kept 
fully in mind when such features are made to enter into the question of specifio or 
varietal distinctions. 

P. Marurus (Towns.) Green- tailed Finch. 

This sparrow is rather numerous in summer along the eastern 3lope, and reaohet 
Tvell into Oregon, if not, indeed, to the Columbia River. 
Several nests with eggs were found in July. 

ALAUDID^— Larks. 
Eremophila Boie. 

JS. alpestris chry8olwma{l) {W£kg\.), Horned Lark. 

The usual central region form of the horned lark occurs rather numerously about 
Carson in sammer upon barren pasture lands, sage brush, ^nd alkaline flats, (&o. Its 
breeding range extends into Southern Oregon, and perhaps even farther northward. 

It appears to me that the identity of this central region form with the ohrysoliema 
of Mexico is open to doubt and that its true place may be elsewhere. Pending an ex- 
amination of the question, however, I employ the name in current use. 

ICTERIDiE— Orioles. 

Xantuocephalus Bonaparte. 

X, iclerocephalus (Bp.). Yellow-headed Blackbird. 

This blackbird is extremely abundant in all suitable localities along the eastern 
slope far towards the Columbia River. In the latitude of Carson, it begins to breed 
somewhat before the middle of May, and by the 15th the tule beds, to which it 
always resorts, will be found to contain nests iu all phases of construction, while a 
few pairs, more ardent or enterprising than the rest, possess their full complement of 
four eggs. By the 1st of June nearly every nest contained eggs in various stages of 
advancement, while in not a few instances the young had already made their appear- 
ance. 

The habit of colonization at this period is carried in this species to an extreme not 
observable in any other of the family, unless, perhaps, it be the tri-colored, as that 
bird is found in Southern California. Thousands flock together to form a happy, noisy 
oommnnity, their songs filling the swampy recesses with a confused and indescribable 
medley. Though by no means melody of a high order, they fall not unpleasantly upon 
the ear rightly attuned to bird music, when they are correctly interprete<l as a mere 
rendering into audible sound of the overflowing jollity and good humor of the birds 
as they trill forth the notes iu a happy-go-lucky sort of style from the swaying reeds. 

The nests, while usually built well up on the reeds and fastened to the upper 
stalks, are not always so situated, but are occasionally, as was noticed in several in- 
stances at Washoe Lake, placed close to the marshy ground among the coarse grasses. 
When such is the case, the structure is very similar to that of the common red-wing 
under like circumstances. As the nests so placed were amoug the earliest found, it is 
probable that the more usual positicms— high up ou the reeds — is exchanged for one 
affording better protection and security for the early broods. 

Dr. Cones tells us that the males appear to desert the females during the period of 
incubation. But if this bo a matter of observation, I think it is, to say the least, un- 
nsnal. I have found the males of this species as domestic in their habits aud as assidu- 
008 in attention to their young as any of the family. It is true, as observed by Mr. Nel- 
son, that they are much shyer than their mates, the natural result of their more con- 
spicuous colors and their distrust of danger on account of this. They are hence less 
often seen about the nest when it is disturbed. 

Agel^us Vieillot. 

A^pkoenieeua (L.). Red-winged Blackbird. 

An abundant summer resident along the eastern slope. More or less winter about 
Canon. 
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J. phamieeia gHbernatar (WokI.)' Bsd and Bliuk-shonldoiod IllDckbird. 

This fonn Is Icsa ulinndaiit tbnD the fomiur as null as less generatl; diatribnUd 
Along Ibc eusteru slope. It anpeors, as a rule, not to be found mnch nast »t tbis Unii, 
bat it Is reportnil from Camp llaruoj-. Oregon, brCaptnIn Hendlm. It it noUocablein 
tfais Roiiitiwtion that none of tbe epectmeOBWbii'bamrflforublo to thla form from Uk»]- 
iticH runt of tbe mountains rvpre»eut It in its typical coiiditiim. Tims from tbendeb- 
borboml of Ileno, Kev., at tbe eastern base of tbo Sierras. cliMe In tbo kKinler of Col- 
ifoniiw, wc have a series □{ speclnieuH the inHu* of nliiob Iidvd tlie firlnison sliouldM- 

Sattih tHirdcrotl imrrowl^ with light bnIT, each J'miiur rff which bofdcr U blm-i-Uypid. 
uob indivldoala appear to be just about holf-waf In ilevplojimonttowartU itHhtrwaler. 
It is intorestlng to note that in thisBamHioaalltf the .Lphamima l* ulao present (botb 
breeding}, sod ui oa tniif tvpiool dnas as anrnh«re Id the West. Wbat })rop(ffHon 
of indivTdiula rt)pres«nt nitner form I canuot saf , but belinTe tliM hy for tho bugnA 
p«rcBDtaffi! of tb« ojfirlfol here aie jihanit- - 
II would f- .L___u .,.. _ 



felt, nlilcli, tm))r portinlly operative here, as they buvotuo intensiflFil farther to Ilia 
west reaalt in eifoatjng tbe color chance which is h»u io typical gHberaaloi: In tbti 
fnsluioi! it would anpeor that tbe ionoenceB are ■nineii'ntty ntruiig to uffuct only i 
prouortiaii of Imliviuualii, which frnni nlmcnra rraiona nrti mure insceptible to thoir 
worklnKs; whiin the minority remain trno to tliolr typo. 

If.iiii in uaaally nndorstond to bn the uoihs, color vtrietiea are ideuli liable with cer- 
tain lliuil«d oreaa of diittribntiun,lt fallows that, as in the present instunue, whore tb« 
ipscies jajiabils runtinnuualy a wide region, the ohangu of i-uviruuttu-nt nrn niore or 
leas tp'Bdual, aod htmeu at crrtain p(iint.s or aloni; ■ oortAiu lioo of diatiihutino it Ii 
blongbt undrroanditions wbioh oro inti-rmedlatu In ehnrocti^r and foruo^u tortot 
DCntTaiKTonud, oait wt^re. FromsuohregitinBooinethoBpooiniunB wblch. thongboftM 
tlio uansB of no litllu [N-rploxlty to tho naturalist from tho iliilivultiM in ihi-wayof ' 
tbutr proper identilicution, are yet full of intorcdt us fiiniisliing iudubitable pruolof 
the iutnrgnidiition uf forms. 

Sturnblla Vioillot, 
S. magna nrglritta And. Wcstem Meadow Lark. J 

Very iinmeronfi Ihronghont thia whole region. I 

Host of the nesta.discDiered wei-e arched over, Ihas oonforming to tJie nsnal utuiflf I 
itmctnie. In one instance tbe birdg aeenied to find the protection of the tall glutt 1 
an nniple aafeguard, and tbe nest waa nierelv ii flat open ntriictnre. wilb no alleiiipl >t ^ 
a roof. 

IirrRKis BrL««oii, 

I. butloeki (Swains.}. Unllock'a Oriole. 

Tory numetoua about Carson and to the northward along the baae of tlie mountains 
ap to tbe Colnmbia River, 

U«Kina to neat abiint Carson abont the middle of May, Afttr tbeir arrival and dnr- 
iug tbe early jiart of tiie siimiiier, the orioles in this locality appoHr to obtain bot very 
little of their auliaistonce among tbe trees, but rcKort in pairs to the hillsides, where on 
the ground amonx the sage bnsbes thi-y appeiired to g1>>nn a full baTvest, The exact 
nature of tbia I diil not uscertniu ; it is probably though some apecies of worm or cat- 
erpillar that infests these plants. 

ScoLKCoPHAfJfs Swninson. 

S. onaBorfphalMa (Wagl.). Itrewer'sBlackbird. 

This lilackbird is eitnmioly abuudnnt throughout this whole region as a snmmer vis- 
itant, while more or Ichh remain through the winter. 

Elsewhere, as in the Rocky Mountains, I have fonnd little disposition on the part of 
thiH sjiecies to gatherintouonimnnitiesnttbe breeding acasou. But in this region it it 
coniparalivrly unusual to find tliis blaukbird breeding in other than large colonies, 
and I have fonnd it dozen nests in the spaire of thirty or forty yards. 

The eggs of no one of our birds are subject to greater extremes of variation than those 
of tbe llrewer's blackbird. The difl'erunces an> apparent not only in the anionnf nf 
mnrkiogH and tbeir particular shade and character, but also include mil 
size and shape. 

COEViD.E— Crows. 

Coitvus Linnipus. 
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of the points inyolved will not be nninterestiDg, even if an entirely definite and satis- 
factory couclasion respecting the relationships of the eastern and western birds be not 
reached. The name caurinus was proposed by Professor Baird in 1858 for a crow 
inhabiting the northwestern coast, and specimens were cited from Puget Sound and 
Washington Territory. The charactei-s of the supposed species rested mainly upon its 
smaller size, together with certain peculiarities of habits aud notes. But from the first, 
the exact habitat and status of the new species appears to have been somewhat doubt- 
foly as at the time of description the above author included under ammcaitu^ a number 
of specimens from contiguous regions in California and Washington Territory, their 
distinctness from the newly-described caurinus beinc; assumed entirely on account of 
their large size, no other diiferences being discernible.'' 

Since then the diiferent habits and notes of the crows of the Pacific coast have been 
remarked in turn by nearly every observer who has visited that region, and appear to 
have been the main cause of the retention of caurinus, either as a distinct species or a 
geographical race of the common crow. In fact, habits aud not<es aside, no one appears 
to have been able to find' a single tangible character by means of which the so-called 
caurinus was to be recognized.! 

Thus Captain Bendire, in his list of Camp Harney birds, in which he gives caurinus 
as a ''rare summer resident,'' remarks: *' If it were not for their [that \Bf caurinus and 
ainericanus'] totally different habits, I could sec no really good reasons for separating 
this species.'' 

Dr. Cooi>er seems to have been equally doubtful of the relations of caurinuSf and 
says, in " Birds of California," '' I am now satisfied that there is but one species of 
orow on this side of the continent, and, if distinguishable at all from the eastern, it is 
by its smaller size, less graduated tail, more gregarious habits, and differisut voice." In 
conformity with this view, he includes in the habitat of aiurinuSf not only the Pacific 
coast, but the region ** east to the northern Rocky Mountains," thus entirely excluding 
americanus from the Pacific region. 

Assuming the position taken by Dr. Cooper, that but one species of crow is repre- 
seated upon the west side of the continent, I have been able, after a careful examina- 
tion and measurement of all the material afibnled by the Smithsonian collection, to 
verify the statement of the smaller size of the crows from the Pacific States only as a 
slight average, while among Bpecinions from this region are some of the largest indi- 
vidnals I have seen — three, respectively from Tumre Valley, Southern California; 
Fort Crook, Northern California; and Camp Harney, Oreg., being matched in size by 
but few from the Eastern States. Nor do the strictly coast-inhabiting birds appear 
to be much, if any, smaller than those from interior districts. At least they are not 
constantly so, since Dr. Cooper says *' the smallest specimens I have seen were col- 
lected by Mr. F. Gniber on the west slope of the Sierra Nevada, about latitude IW^ 30'." 

The shape of the tails of west coast specimens appears to vary in no particular from 
eastern, and I am fully convinced that it is in vain to attempt to separate the crows 
of California, Nevada, Oregon, and probably Washington 1 erritory from a«}imcanu« 
by definite and reliable external character, the range of that species, therefore, in my 
opinion, embracing the Pacific as well as the Central region. 

Bntfromthe region north of Washington Territory the crows appear to undergo a gen- 
eral diminution in size,thisbeingespecinlly marked in resi)ect to the length of tarsus; all 
the specimens at hand from the northwest coast (including one from Shoal water Bay) 
agree in small size and extremely short tarsus. The general size of these birds is but 
little in excess of the average of osmfragus. But in no other particular are they like 
that species, l)eing, in fact, save in the one particular of size, indistinguishable 
from eastern americanus. It was remarked by Professor Baird that the Corvidai appear 
to form an exception to the general rule, and that *' the same species in southern lo- 
calities are larger than those from points fs^rther north." This statement will require 
qualification in the case of Corvus var. fioridanus, which, while averaging in general size 
a trifle smaller than Northern-born birds, yet otTers, in the increased size of bill and 
feet, a marked contrast to them. But as applied elsewhere in the United States the 
statement appears to hold good, and especially on the other side of the continent, 
where a decrease of size with increased latitude appears to be the rule. Possibly this 
simple statement of fact is all that the difi'erence in size exhibited by the crows of the 
extreme northwest requires. 

As considerable stress has been laid u))on the different habits of caurinus it may be 

• Prof. Baird further remarks of eaurimu, after enuraeratiug tbu jK>iut8 by which it may "i-oadlly be 
distingniithed from the eaAtem flnb crow/' "it ia m> much like the Corvxus americanus as to be only dig- 
tinfniiAhable by iia inferior size and habits. Indeed, it is almost a question whether it be more than a 
dwarfed race of the other species." 

tin the recent work, "Birds of North America," by Baii'd, Brewer, and Kidgway, a further distinct- 
ive feature ia assigned to caurinuit, viz, the fact that the tarsus is shorter than the oill. But this state- 
ment resulted from an incorrect method of measurement, as Mr. iiidj^way now informs mo, the tarsus 
being meaanred on its anterior surface, at tlie end of the feathering, instead of from the joint, thus giv- 
inic a length too short by a very apureciable amount. With the exception of the diminutive Mexican 
•pedes (C. mexicanus) all the North American crows agree in having the tarsus-longer than the bill. 
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wbII to c«msttl(^r tbeoe brieflj ; lui^, firnt. It Is to be TOmarked thnt tinarlr tUl thr dif- 
fercnopn in liabita %nd notes appoar tn apply aa well To the otiivb louad thmoKhon' 
CiUiforniii, OKguo, and Woshin^Coa TcmCnTy aa to thmw of tho region to tho nortL. 
wbilo, kebiuiJaBtliPDUBtntVid, )t in only in the latUir region that Ihoac arc ttaconi ponied 
by It ninaln sitlieiit [ihnntntcT Ibnt will serve to idontify tlio akiun. 

If babits be taken m llie tAst, ttiRn all alike — tbono from the far iiilcri<ir of OtT^iio 
M welt OH trnin the coast, from California nortb warden) unt lie belil tn be wiurinai, 
•ItbouKli, 019 bas benu Btjitrd, k large propottinu of spcciinenn (miD Woebliigton Terri- 
tory fiuutbwnrd nkHilutely dldnt m no pottlcular of form or color fruin utbers (rua 
tlu) EMteni states. 

If, on tbu other band, siaall alen, nii exemplified eapAnially in tbo sliort tuiatiB, b« 
held iiufflaient tu pbaraolariifl tho race, tboii tbonn only frrwi north uf WoHbiUj^a 
Territory »re(i]if[ibln to tbe oamn; and all frum below, altbouRb abiuius m tbehalnla 
irbicb have been bold to diatiugaisb Murlniu. oiuat be conaJderBd na anii<ritvtw, ntiln 
willutlHudinz, too. tbe additional foot that the ncAsiironuiDtB of notue f«w of tba 
Hnallent of tbrM latter appnixiiiiate mniewbat clowly to Alaaka «]wi:iuiena. 

It nmy he added that rthile ubBervtrs ngrco in tho general stuteineiit of the p"^ 
MMluu by tbu sO'Cnllsd eaariniH at pevuliarliabito, the aouuuuUuf eaeh vsr^nH to ths 
det«il8, chnnqe of locality oviUent])- produotiig a GorrMpoudine obange iu habita. Tboa 
thH duniMl iiestH, mode of mud, wbiob mdHnii" In said by Lord Ui build kbout Sit'kt, 
differ ouliroly froui those found by Bendirv in Oregon, and b* Cooper iu CulifKniia, 
vhiuh roHemiiled tho usdnl style of iheooniiuuQ uroir. Nurdo the pianivoroua babiljiaf 
WMrJniui oB'er anvibiiiir very ciiBtinotive, aiuuu thoy mo ubiirod by the oonitnou sruwut 
Florid* (t«r,,/luj-i;J-E/uM),"hi.li ilierahuimiuy u( the w»ya of tbo true liiih crow (atti- 
ffovut), Abuiit \V:l^lllll^l^>l>. ii">, iUt< oumnioncruw and Hsh-eron' go In aiuKiuittte bacili^ 
lUld thuir notes iit.ini' cm !"■ i.liiil npou to idoutify theui lui they fe«<l tugelbur aliing 
the rivHT. Ab fiiitlirr r^ iili'iii.-- nf the varying hauita uf the orotrit, it niay be statad 
that in this toi>ulii> iliit li^li iiuw iu turn oftvn ubandoua its usiikI littorttl bauuto fx 
the plontHl tioldH jind punturun ul the interior, In foot, with birds ji 
ODinivorouH tiuto of the orovm it BjiiiearB to be i^uitn a matter uf aceidniit tbat ael«> 
mines their bntiting Krounds, Ibuau vrbsre food in luust abundant and rt<ailitwt ul band 
being tho favorite; heuoe, uf ouurse, it« oatDre variw indulluil«ly witb looality ar' 
oirounuitanaes, 

Tbe alleged mure prouounued gncoriouH hubila of oiurliitM, ni'en allowiug all thai 
is claimed, aru prubiibly but the nwuit uf exiwplional oonditiuna, and appear tv be oar- 
rted iu tbe northweat out little farther than is obBerrable in tbe common crow at tbt 
East. ErflnonthePacIfioooaatthahabitof braedinK in colonies is for from univen^ 
When snob eoloniea are formed thoy are m likely to be tbe result of neoaadty as o( 
ohoico. An, for inatanre, when favoraliV hreedin}; grounds urf scarce, !i nioro or less 
eitHosive colonization luust neoesnarilj follow, whicb is liws m.irkcd when other coii- 

Ah I., i...f..t. iiiij ■,■■1(1) ■did- ->fi'ly bo staled, that some, at I«a»t, of tlio crows of the 

Pfliilii iHi'.i'.'. In ■. il -Ill from the usual oneot nwfricomi*. AsDr.Ciiopfr 

fiiii--,' I ■ I liJiTi in character." In other words, it is tbe uld-fub- 

jozii'l < t touo. In Southern California, near the coast, suil 

iu (ii.L'Fi. I .1-: ii rii, I ..Mi" I.. I h., I have on many oocasions heard this note, wbit^h bu 
atrou^il.v ;<ii;'i;.Htcil ilinr (it oi^Hiirivjut, and whicb I then took for grant«d as iK'louRinK 
to cuiirr«»». But in ovHiy Bueh ioMtauce the well.known ringing taws of americaim 
wero recogni;;eil from tbo sanie llocb. Of six or eight individuals shot from thew 
flocks all proved to lie indisliupnishahlo from iimcn'eonus. and at the tiroo 1 presutDwi 
thei.nrritolur iiulividiiiil^i.f ■■.mn.iu^ uiiiwi liuvo iwiii.i-.l .or. Now, how.M or. 1 ft«l 
Ml' i'; ' -■■■■'■ I .- .1. ;';_ ^^^|^|^j^,_, 

■ any an- to bi; iioticfil, is in the direction of tbo ti.ih crow {onniimgiifi), uad by at leasl 
oue author the I wo have lie^ti i-e^anlcd .is identical. But iii the proportions of certain 
parts and In colors they are vory distinct from oni 
lihly I>e distinguished frum tbe ci 
well.dulined cburacters. 

At present 1 deem it, on tbe whole, advisable to recognizoaraoeot thec< . . 

from the extreme northwest const, from I'ugct Sound northward, assigning, as char- 
acters, small siKB iu guuoral, oud esiiecially a short tarsus, at the same time lulniitting 
tbe [lossihility thiita larger series from tbe region in question, together witb Midi tionu 
data couceriiin]t hubils, ike, uniy suMce to show its disiinctneHs as a species. On tlie 
olberliuud, I urn assured that no featun's are lobe fouudattacbina; to the crows, eilhH 
of the west coast or iiitoriiir south of lliealiovc-moutioued point, that will warrant the 
maintenance of a name. They, at least, are ttiiiericaiiHK. 

A series of mcasurementB is appended below to afford means of compaiiaon of tbe 
crows of eastern and wester.u United States. 
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MEASUREMENTS. 



AMSRICANDB. 

East of Rooky Moantaina : 

Average of 25 speoimens 

I<argest individaal (Maseachnaetta) 

Smiuleet individual (New Mexico) 

California and Oregon*. 

Average of 8 specimens 

liarsest individual (Fort Crook, Cal.) 

Smallest individual (Stockton, Cal.) . . 

VAR. CAUBmUB. 

Paget Sound, Alaska : 

Average of 7 specimens 

liftriEest indivianal (Pnget Sound) 

Smallest individual (Alaska) 

VAB. FLORID A\U8. 

Florida: 

Averajre of 4 speoimens 

Ijargest individuied 

Smiulest individual 



Wing. 


TalL 


Bill. 


Tarsus. 


12.36 
13.00 
11.50 


7.24 
7.45 
7.00 


1.85 
2.00 
L72 


2.39 
2.60 
2.95 


11.78 
12.90 
11.00 


7.2i 
7.95 
6.e6 


1.78 
1.95 
1.60 


2.30 
2.23 
2:23 


10.82 
11.60 
10.85 


6.68 
7.25 
6.00 


1.70 
1.88 
1.68 


2.00 
2.12 
1.95 


12.05 
12.50 
1L45 


7.12 
7.25 
7.00 


2.04 
2.10 
1.93 


2.49 
2.50 
2.42 



C. oamivorusy Bartr. American Raven. 

A resident speoies ; more or less common everywhere, save in the higher mountain 
districts. 

Pyramid Lake, Nevada, forms a favorite resort for ravens daring the summer, aa 
tlie perpendicular and inaccessible cliffs about certain parts of the lake present an 
abundance of sheltered ledges and cavities where they love to place their nests. I 
noticed that in one spot several pairs had built within the space of a few vards, a 
somewhat unusual circumstance, as ravens are not apt to be socially inclined at this 
period. 

C. americanu9y And. Common Crow. 

Although by no means as generally distributed in the far West as in the Eastern 
States, the crow is yet found in probably each and all of the States and Territories 
west of the Mississippi. At all events it has not been wanting in any of those entered 
by our parties. 

Whether its presence in the more remote Western States, as affirmed by many of the 
settlers, is a comparatively recent event, or whether the cultivation of the wilderness 
and the orchards and grain fields that have succeeded the advent of the pioneers have 
simply been the means of bringing the crow into direct contact with man, and so 
of making its presence felt, are questions not easy to determine. I am inclined to 
believe, however, that the crow had made good a squatter's right to the couutr>' long 
before the date of the white man's possession, and to attribute its present unquestion- 
ably greater abundance in sections and territories where at first it was unnoticed to 
the fact of the concentration of the species into civilized districts, where its sagacity 
soon taught it a living was to be had the easiest. 

I have never heard laid to the door of the crow the charge of any serious depre- 
dations on the com and grain fields of the new Territories, and fancy that the knavish 
tricks of it« eastern cousins, that have earned them so bad a name, have not spread so 
fmr — possibly another reason for supposing that the western birds are not recent migrants 
from the east, else surely they had not left behind such profitable tricks as pulling up 
newly-sprouted corn and other devices of a like nature. Doubtless its natural food 
here is more abundant, and hence, the struggle for existence being less sharp, the crow 
finds it less needful to employ its wits to the end of getting a living at other folks' 
expense. 

In Oregon, especially east of the mountains, crows are very numerous indeed, and I 
saw many large flocks on the various cattle ranges, as well as*, lat«r in fall, on the stub- 
ble fields. Meadowy pasture land and the vicinity of streams are the favorite resorts. 
The only difference between them and the ** Jim Crow'' of the east that 1 could detect 
was, at times, a difference in the cawing note, which, however, as stated above, seemed 
to attach only to individuals, the greater number in the various flocks holding to the 
old-fashioned caw. 

The " smell for gunpowder" has evidently not been cultivated to the extent that is 
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Urge birds, unil its nxlreniD wannroa oi 
uiid to it aJuDo. 




PiclcoKVTJS noDnpnrte. 



Gtm.vokitta Miiximilia.li 



G. oyanocephaliu {idaxlra.), Maximilian 'a Jay. 

A mimenma and ciiniitBiit re«ideiit i>( the loir ranges of pJDon hills. Along mil 
rnir mute (roin Nortberu California norCbwanl aUing the base of tbe Sierra and Cateadt 
Ranges tbii jay was eDtirnly abaent, the uatare of tlie oonnlry bein^ niointtMl l« It* 
peciilinr economj. At ccirl.aln poiDta In the Dus Cbutea liaain, bowev«r. It waa ooUc«4 
in great nnmbeni. Here they wen> feeding upon a pnrule beiry, (he aauTC« of wbMh 
I could not osoertaiu, bnt of wbicb their cropt were full, aa veil, too, upon tha m~'' 
of the yellow pine. 

I am iiulebted to my &ienii Mr. 11. G. Parker, of Canmn, Kev., for an Aoeonitt ot: 
the nesting habiM of this Jay in big neighborhood, lis informs me that late in Blank 
thDiiBandB lireeil npon the piAoo bills, the colonies cannistiD); of a variable nuiub«t of 
pairN ; ocoaaionally iaohiled neeta are fnnnd, but this appears to lie rather escoptlon^ 

Eggg wi^ro taken April 1(J. 

The single nest he biw sent for Mtaniination shows an nDeX]>M'.(ed den^ee of laewaod 
ikill ill the arrangement of Ihn material, vhtoh Is drawn vary larsely trooi tb« plfl»i» 
Aa cjcternal base of twigs, whlah appear to have been bmlien olrfrom the ends of Ih* 
branolies, aflbrds Qrm support for the nost proper, whioh is a compact, deepW li<>llt>wsd 
onp, made of strips and sbreds of hark from tlio sago Imsh. Finer strippiugs of tbt 
aamo with a few etraws complete tbn lltilug. 

The neat \u usually placed near tbn top of the trcn, somotimcB neat the extremittM 
uf the liruncbes, ocRasiunally close to the trnnk. In any event it is bnt a few feM 
from the f^round, for the piflon rarely Indeed altniua a hoiglil of twenty feet. 

Th« coloration of the oKgn is very vciilinr. luuf tbcv nr.^ unlike thus.- of any other 
Jay that I lllivp i-v.-r ^.-.•li. Tin'v nrc |;l,■.■l,i-l|.l^ly;t.■, iil.iUmI wirb niiin.T.nj- -|.,.n 

ends, and l«nd towards a;,'(;ri-(,'»lii>ii uitiii-U-i. A sci vt Uiuf r;i;;smtasurosl.-J7x-^;;', 
l.!ffx.88, LBrx.*^- 

PicA Vipillot. 

JK meUiiisleii^a StHdaoniea (SjiIi.). Magpio. 

Ill the settled portions of Nevada and KaNtcni Califumla of slight elevation, and 
especially in the wooded tracts tbat mark the courses of the streams, the magpie is a 
oonstant resident, and one wliich, from its.size and general couspicuoiisness, is nut liable 
to \ie overlooked. The thickets along the Carsou Itiver serve as favorite breeding 
grounds for great nniubers of this sjwuies; in fact, I have never seen it more abundant 
than here. 

As noisy and lui easily irritated into v^ociferous demouHtrntion as is the magpie under 
ordinary circnmstanccs, no sooner lias the breeding season fnirly begun than, nmler 
tuflnence of the new feelings and ciuutions thiit have sprung into existence, our magpie 
seems to lose its voice, and, from being one of the most garrulous of the feathered 
community, subsides into a very ijuiet and matter-of-fnct siirt of individual, as if per- 
fectly aware of the danger its usual bniHterousnesa is likely to briug upon ita home. 
To prove lliat this i[niot demeauor is hut a cloak assumed for a season, in obedience 
to an instinctive apprebension of danger, it is only necessary to approach with too 
ciirions eyes the nest of one of a cornmuiiit.v of pairs, I'siwcially if it cbance to coq- 
taiu young. Under such circumstances the intruder will, find himself the target for 
imprecations and auatheinas, delivered with such unction and eftect from a dozen 
angry throats, tbat lie will proliably be glad to liiilsb his investigations in a bnrry and 
retiru from the ground. In nucha strait the pairs make common cause, and their 
audacity is in strong contrast to their usual wariness. 

In the neighborhood of Carson every thicket of sufiic) cut density to screen its bulky 
nest contains one, oftener several, of the structures, that aro so characteristic as to 
at once proclaim tbeir owDersbin. 
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While the magpie is to no incoDsiderable extent a sharer in the natural canning, so 
Jnstly attribnted to it« relatives the crows, a fact in its history now and then comes 
to notice which wonkl appear at first thonght to negative the possession of this trait ; 
as, for instance, the place and position in which their nests are occasionally found. Not 
only do these often seem to be imperiled by their proximity to the ground, being 
sometimes but a foot or two above it, but at times not the slightest attention will be 
paid to their concealment. I have in mind a certain point along the Carson River 
where some dead trees are found, in which the magpies have nested for apparently a 
long period, and where their nests are visible for a distance of many hundred yards. 
But as a matter of fact the eggs or young are less liable to danger than would at first 
thonght be supposed, and donbtless experience has tanght the birds this. In selecting 
sticks and twigs for the outer nest the magpie, probably by design, chooses such as, from 
their scraggly, thorny nature, they are enabled to so firmly interlock that all chance of 
forcible entry except through the small aperture in the side left for the purpose is cut 
off, and every foe provided against except man alone. Indeed, I have myself, more 
than once, found it a far from easy matter to gain the interior through this thorny 
barrier. 

So far as humans are concerned the magpies have but little to fear, as their market- 
able value, fortunately for themselves, amounts to next to nothing. For, notwith- 
Btanding the fact that they may, when taken in hand young, be readily tamed and, 
after the proper manipulation, be taught to talk, they are so noisy and their disposi- 
tions so extremely mischievous, that a short experience usually results in their being 
voted a nuisance, and hence they stand in low favor. So a few taken for pets and 
an occasional nest destroyed by mischievous boys sum up the dangers of the magpie's 
housekeeping. 

The labor of this is pretty evenly divided. Upon the females devolves the main 
task of incubation, relieved now and then by their partners. The latter are away 
from home most of the time busily occupied in foraging, since not only have they their 
own appetites to appease, but it is their duty to provide for the females engaged in 
their enforced duty. Upon the appearance of the young both birds share equally in 
attention to their wants. 

About Carson the eggs are not deposited before the Ist of March, but as late as the 
12th of May quite a number of nests were found to contain fresh eggs. 

Cyanura Swainson. 

C atelier i frontalis; Ridgw. Blue-fronted Jay. 

This form of the Steller's jay has been traced by the expedition from the Coast and 
Sierra Ranges of Southern California into the Cascade Mountains of Oregon, and so on 
np to the Columbia River, at which point, however, the form does not cease, but con- 
tinues into Washington Territory. 

As is well known, this bird is represented in the Rocky Mountains by the long- 
crested variety, in which the streaks of the forehead are of a faint bluish- white instead 
of blue, and the upper eyelid is conspicuously patched with white. Two specimens 
collected at the base of the Cascade Range are worthy of note in this connection, since, 
while they represent the norma} frontalis type in every other particular, both show un- 
XDistakable traces of this white patch, which in one is quite conspicuous ; a hint, as it 
were, of the new character to be assumed farther to the eastward. 

A description of the young in first plumage is subjoined. 

First plutnage. — Above, dark piumbeona; head darker, with no trace of blue streaks on 
forehead ; wings blue, barred with black, as in adult ; belly light blue ; breast and 
throat plumbeous ; chin with light space. 

Cyanocitta Bonaparte. 

C.flaridanus oalifornicus (Vig.). Califoruian Ground Jay. 

Numerous in the brushy foot-hills to a considerable distance north of Carson, Nev. 
A single specimen, the only one seen, was taken at The Dalles, on the Columbia, Oc- 
tober 4, and it perhaps occurs here and there over the intervening ground. 

Nuttall found the species common at Fort Vancouver, on the west side of the Cas- 
cade Mountains, in October, and indicates its occurrence as far north as the Frazer's 
River. This was in 1H34, and it appears to have escaped the observation of all the 
more recent explorers of the same region. Recently Mr. C. Roop, of Portland, Oreg., 
informed me that this jay is abundant near the mouth of the Willamette River, in 
both Oregon and Washington Territories. 

AH the specimens we have seen from along the western slope, although not typical 
of the above race, are best referable to it.* 

'In which connection see annual roport of this survey for 1877, p. 1305. 



308 



REPOET OF THE CHIEF OP EN0INEER8. 



A deBcription of t.lie lirat plamnge of this form is addot from a flHlgeling takea ■! 
Eule Luke, CaKfomiK, in Jnly. 

Frevailin); color above, nlmubeoua brnwn ; head ^ilh blaish aoet; wings and UQ 
blue, aa in wliiU; beloir osli; white ; Teathera on throat and bri>aiit Hbowiiig Dotn ~ 
of Bireatu; lidns of head and an imiwrfoct bur acroHs .breoot duakj' iiliitubenua. 
oonspicnoDa white lino above ami behind Che eyv. 

Pbrisorkous BuiiaiKirto. 

P, 0tu'iirN«, Ridgw. Oregon Gray Jay, "Meat lltid," 

This bird nattnot recognized db distinct Ironi th«Caiindajay('I*.<Mnari<^n(J nutil riaiU 
recently, when Mr. Itldgwuy deauribed under tha above uuine spwimt-'DH trum Sbnal- 
water Bay, and fiidiEated Waohiuglou Tarritoiy, Oregon, atitl the uuttliwest «Mat 
^eiii'i'iilty iin iis Imbilal. Mr, HiilgYiay, huwevor, iiidnded tbti furui uudor tioad of 
<'OB«'/™*ni, iiri'Biiiniiiii il I" rei'resetit llie I'aaiflo ooast variety of that bird, n*nnt> 

mlh .1 tllo Knrky Sloiinlaiii f..rm. 

~ ' jvi>ntiK>iti(>u, ill (^uiineutlon tvlth Mr. Bidgwav. of a better sunea uf epoct- 






ailublu wlien 



iH dosoribeil, t«ads tu the UelleC that this lura 



is eutlnily dlHttuot frtim the Cauada Jay, its pevuliarities bein); of a Idnd i>ot cxplwL 
able upon any theory of geiigraphieol variation. As good desoriptiona ot obtennutm 
fonnd olHewheiv, 1 Deed here merely alliid-e to its otuef distioativu pointa, vie : Um 
coDHpiciiuus nhit« shafts of the feathers of the back and Bcapulars, and tbe nahf 
white auder part«, tending to brown only along the aides. lu these paiticnlars it dif- 
lent conspiouuHsly from the othera. 

DaiiDfj IbH tiwl. aeaeon uAaoiirH* wm found to be a reaidont of tbe raonDlaius from 
Northern California to the Colnmbia Hiver, its range being thns extended very niateri- 
allf. The youDg in iiestiug plumage weru taken nvar Camp Bldnell, California. 

My HiHtcimens from the Hbove region agree nitb the types in nsential respects ; in 
fwil the only difference appran to be in regard to the aaionnt of white, especially on 
forehead, it extending farther back towards the occiput than in the coast oxampies, 
while the general tinl« tvlso are lighter. 

A comparison of specimens of the Canada jay from Alaska and Mwae reveals con- 
idderable difference. In tact, extreme eiAmplca of the Alaska type appear to sho* 
peonliaritiea of color sufflaieut to warrant their seiHiratiou as a variety. Even, bow- 
ever, in the small series from the former region in the Smithsonian oolWtioa, there il 
a very nutietulili- iiinuiiut of purely individuM variatlOD, and Mime apeoitueiM oaanoi 
bedis. [". in ,t .1 fT iiOlivine eiumplea. So that,<nilha vrhole, Idonot oon^dectb* ■ 

T). i . ir.iui'fi.nii'(ijiifHii«inttrgriidc8Ponijdetclr with en»odrB»r« there 

can liu [111 dinil.t. ulliumgli typical specimens of cap ifn; in offer very tangible difference). 
In tliu uiirilicni Uiiukv Mountains, as in Montana, the peculiarities of this race very 
sensibly iliniiutHb, anil the tendency towards tbu tMHadeiiiiit type is marked. From 
farther suuth and in its region proper, no specimens appear to be found which are not. 
wholly characteristic of eapilalia. 

The following measurements express the variations in size between the forms : 



.Maaka ii]>fcliuen«, P. canadtmii: 
ArorogBof 7H1iecjinMii> 

Sni«iieHt'ilniivi<iiiKi!'.'.',V.;!".!l!V.!" !!'.!!'.!!'.'.''." !!!!!'.! 

Vsr. enp/Mlii : 

Lumst indivi.l.ial [ll\]" "'.'.'.'.'.',]l'.'.'.V. '"".'..','." . 

SmaimtinilivHlual 

P.obKHnu: 
Avorajio uf 1 spocimenB 

sniBUo»tiniiivi<!in.i!.'!.'.'.'.'!.V!."!'".''J !"!!.'.'.'."!"' !!!!'. 

• SlDCP Hie Hbnvi! wsa wntlfn Mr. Kiilgwiy informa in 
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will be noticed, Alaska speoimens appear to average oonBiderably smaller thai 
> from Maine. 

r. cafitalis undergoes a decided increase in length of wing, without a corresponding 
tase in size of tail. 

obteurus the proportions of wing and tail are reversed, it being the only one which 
;he tail shorter tnan the wing. 

ibits. — As Northern California is reached, the Oregon gray Jay becomes a familiar 
it of attention in the pine woods, of which it is a constant resident. Along the 
)r Des Chntes River the ''meat birds,'' as they are suggestively termed by the 
ers, were very numerons; so numerous, in fact, and so quietly persistent in their 
idance about the cook-fire, that they became positive nuisances. When they are 
Dcd towards familiarity, they carry their boldness to a surprising extent. Every 
ling about sun-up, from six to a dozen or more presented themselves in the trees 
banging camp, and the momentary absence of the cook from bis charge was con- 
id as an invitation to the feast, and down they swooped upon the nearest morsel 
od. Almost everything edible seemed to be acceptable, although their preference 
aw meat was plainly evidenced. Finally, when the cook's patience gave out, the 
^n was brought into requisition, which diminished the number, without having 
visible effect in checking the rapacity of the survivors. Several were readily 
;ht by means of a bent pin fastened to a string and baited with scraps of venison, 
r are not always by any means so bold as in this locality, and a dark form, visible 
in instant as it flits noiselessly through the sombre pines, is often the only proof 
le presence of the species. 

lave always found the Rocky Mountain gray jay to be a very silent bird. But 
species has a variety of odd notes, a sort of squeaking, whining call being the most 
non. Cooper also assigns this species a ''considerable variety of song." 

TYRANNID^— Tyrant Flycatchers. 

Tyraknus Cuvier. 

rticaliSf Say. Arkansas Flycatcher. 

<rery numerous summer resident. It was not observed by us farther north than 
^ern Oregon, but doubtless this was owing to the lateness of the season, as it was 
I by Suck ley at The Dalles, and even farther north in Washington Territory. 

". carolinensia was not met with, but, according to Mr. Ridgway, occurs in sum- 

i Western Nevada (Truckee Valley). 

Myiarchus Cabanis. 

'ascens (Lawr.). Ash- throated Flycatcher. 

ion on the foot-hills near Carson, but apparently a rare summer visitant far- 
th along the eastern slope. A single individual was seen at Honey Lake, Cal- 

Sayorrnis Bonaparte. 

Bp.). Say's Flycatcher. 

us along the eastern slope. This species is in the habit of building about 

outbuildings, in this respect being like the eastern Phoebe. A curioust nest- 

lected by une pair was a little niche in the sandy wall of a disused well, and 

ty feet or more from the top. The problem of getting the young up the 

ad yet to solve. 

'/ricans appears not to be present in this region, although it is common to 
the mountains in Oregon. 

CoNTOPUS Cabot. 

w.). Olive-sided Flycatcher. 

7her occurs in summer all along the eastern slope up to the Columbia 
)bably still farther to the north. It does not appear to be as numerous 
Rocky Mouutains, or even in the region west of the Sierras. 

isoni (Sw.). Western Wood Pewee. 

mmer visitant of the mountains. A nest found June 26 contained two 
advanced. 
tr appears to vary the position of its neet, sometim^a y*-'^ ^' 
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fork of a limli, at other timeiH |)laciDg it on tha broiul upper anrfaoe — in othet 
Baddline it. The sftiu« variaiioQ In plan is obaerrable In the uegts of our east«m i>ei 
although in both, the laltei nietbod h>uiiih to he the fBToril«. 

TiiD neat alluded toulxive, aa aliioaaeoond found July 23, wiiasaddled npon tltu tennitMl 
fork of ueottnuivood.snd waaaiinilar tottieuanalslyleof tLe eastern powee, exuept Ibll 
the exterior lacked the cnetouiary spriukling of lichene giveu it by thelatlier bird. lOr' 
stead It wna dressed with shreds of a white coitony sDbatance and i^ray llbroua btktfc^ 
whlDh served adroirabl.v Ui harinoniEe its tit)t« with those of the lieht bark of tha IrMi 
prMtlicty the snine end tieiuf; thus altsined aa effected bv the other binl, each oaiq^ 
ttio niateriai beat adaptad to itsown case. Il would indeed be a '■ bliud " iiiatiucltliM; 
should indnce the wostem pawee to adopt for its aeet the cinsk of liabena, the ievsA' 
«blo ami Buoecaafnl nsort nf its iNiatAru rolativn, an instinot tbiit wonld prove fatal M 
tb« snfetr of its home, und only icrvu to f uvilo tho very danger of conspicuotisoes* 
nbloii it li it« uliiuC »ljjcct in avonl. Tin- I'oolrniit of ditroriog uieaDs U> tbe »aiue end 
which is di«i>lii,Mii !)■ ii Ii:..i '1. ..!■ i1. :<-'.' two fljrcaCchFra is one of maay equaU; 

Sod illiistniiii'i - I'Kivi.' tho prcsotuw ill birds Df a soniethiof 

gber than iri'';< < ii'Mvs thai only liy graDtiug the exiatenot 

of an umoiitit "i ■ iilnio tho roHdiuosn with whtoli a spedct 

odnptB itHcxiKii'i,. . ' I .II' ;'.i.-. .ii.'t f.lic lartUilyof roioitroe whinh prompts tha 



£. trailii, And. Traill's rijottteber. 

Wcsteru spuoimeos o( this bird have HHUaUy Imwd ooiwidorod to rcptescDt a ligh^ 
colored ruoe, and huvo found luentiim under numu of -...ji/.. t .i.i„i- »i, d.j. 



_, u lbs view moootly expnnncd,* and tliat wuHtt-ru nod oastcru hlnls 

iiot dilfer Huffloieiitly to wurmut their supamtion. 

The jiujiilliij of SwaiuHuii wus uccvptBtl by fnifcMoc Duird us upplyins U> tbo west- 
am bird, hat Kppuruutly with some doubt, »h Swniuwiii'e duaoriptioa anjUlut alDUlf 
equally wull to miiiJniMi. I jirefur, thurot'ora, to fall bavk upon tho IfiiiUI of Xudobo^ 
inuiiiillDg □uder this uaiuu both e»al«ru luid wustoru birds. 

The Truils Qyunlolier in h uuuiurouB auiuiuur runidaul oC Ihii eastern alD|ui, «*U vgj 
into Oregon, ft loves lo Irwjueiit the w iiluw Ihivkuls altiug the atnanu, tiraa bdloir! 
lu£ them to u high elevHliuu In Iho 

X obacimu (Sw.t. Wri^t,!'- Klvci.fitiT. 

Apparantly tMi'i i ■■■ . .>ir ■ .■...ii ., 

iafotindat tlii> - 
the prflfedini; '.;; 

the borders of :i '.ri. .n .. .i:, ii ■ i. i - , I. 

by willows, will Ite fiKiiid, jilmust to a teriai 
wllilo the present species never intrndea o 
with the hillsides obore, where it lives under the pines and uuiouk the , 

It would be interesting to study ont the probable causes whlnh thus lead two species 
no clonety allied as these two flyoutohers, with tbe same general habits and eoouomy, 
with precisely tbe same method of capturing food, and living within sight, an it were, 
of each other, to so maiotain' their own preserves as uever to olosh with each otbsr. 
A, piMwible eiplanutioo Buggesl« itself in varying tastes as to food, since it ui probable 
tbttteucb locality differs enough in tho charooter of its plants to harbor different kinds 
of LUHecta, and hence to furnish eiu^h speties with its own partioular bill of fare. 

A uest foond June 3S contained four fresh eggs. These are yellowish- white, and 
unspotted. Tbe nest was an ettreoiely neat, pretty stmotnre, composed extomallj of 
strips of white bark, with an inMrnal lining of tine grasses and feathers. It hiwl i 
depth of two ioches, and an intemnt dinmeter of the same. It was singularly ei- 

red to view, being placed on uu open bush on a hillside, where it was overshadowed 
large pine trees, 
'The E. haiHiaoHili is said to also occur along the eastern slope, but I did not meet 
with it, 

CAPKIM ULG 1 0.E— Ooatsnokers. 



C.popeliic benriji, Cam. Wi'steru Night Hawk. 

Bxtremely alinudant summer visitant tbiougU California, Oregon, and into Wash- 



ington Territory. 



■ Omltliology of the FarUotli I'snills], inge tUt. 
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enl Bets of m^ were foand, which seemed to have been depoBi^d ou the^oim4 
aipid, with nttle or no attention to special locality. 

Antrostomus Oonld. 

ttalli, And* NattaU's Poorwill. 

ihe neighborhood of Carson the poorwill arrives from the sonth in the early days 
iy. It soon becomes generally and commonly distributed over nearly M the 
I embraced in the present report, bein^ scarcely less numerous towards the north. 
Cooper and Suckley note its presence in the portions of Oregon and Washington 
iory, east of the mountains, and indicate negatively its absence to the west. 

TROCHILID.E— Hamming Birds. 

Stellula Gould. 

liojpef Gould. Calliope Humming Bird. 

) range of this diminutive humming-bird is now pretty well made out. It haa 
)een known as a resident of the west coast, and there extends over much of Call- 
k, Oregon, and Washington Territory, where in summer it is confined to the mount- 
To the eastward its summer habitat appears to be in general limited by the- 
m slope, along which, in Nevada, California, and Oregon, it was found by our par- 
) be very numerous. In fail, at least, it reaches as far into the middle region as tho 
Humboldt Mountains, where found in August by Mr. Ridgway. New Mexico and 
ua,as determined by our parties, complete its limited range in the central regions- 
ikewise its known dispersion within our limits. It may breed in the latter Ter- 
es, as specimens were obtained in July. That it does so along the eastern slope- 
is no possible doubt, as about the middle of June, in Eastern California (Honey 
), I often saw the females most busily at work gathering stores of down from the 
w catkins, then hanging fall, to weave into nests. I was left to conjecture that- 
ocation of these was in the high branches of the firs and other evergreens, as I 
I to discover a single one, which could hardly have been the case had they been 
sitions at all accessible. 

males were at that season very restless and wary, and to procure speoimena 
\d no easy matter. The fiovver which here is most resorted to, not alone by th^a 
y other hummers, is a species of Castilleia which is found along the banks of moiit 
le mountain streams. Wherever these blosoms are numerous, the hum of wlnga 
9se busy little pilferers as they dart to and fro is constant. 

mming-birds have, however, in this section, another and less usual source of food 
y, to which my attention was attracted while in the mountains near Camp Bid- 
For several of the earlv hours of morning I noticed that the humming- birda 
red about the upper branches of the firs and spruces, precisely as if feeding, to the 
9 neglect of the fiower-bordered streams which occupied their attention later in the 
As this is the time when they are hungriest, I could only account for their actions- 
s supposition that they were feeding upon '^ honey dew." As this may Bot be f amil- 
> all my readers, I will st^te that it is a sweet saccharine substance that is depoe* 
ipon the foliage of trees and shrubs in many localities of this region by cer£un 
. insects, the plant-feeding Aphides, It is often found in considerable quantities, 
oaiderable in fact that in some places, as I was informed, the Indians collect it by 
hing the plants after the sun has evaporated it into a sugar, and make use of it as 
That it is swc^t and p^atable, I myself can testify, and doubtless as mnofa so 
D delicate taste of the hnmming-birds as to the human palate. In early morning. 
« the sun's rays have evaporated it, '* honey dew" is found in a 8emi-li(^uifi<ia 
, and then would be as easily managed by t^e brush-tipped tongues of the buxLs as 
ectar of flowers. Without doubt, too, the birds secure many small insects which 
t to feed upon this substance. 

re I wish to notice what I believe was an error of identification on the part of Dr. 
er when he mentioned the broad-tailed homming-bird {S. ptalifoercus)^^ oommon 
ike Tahoe in September.* This is quite out of the area of the known distribution 
At bird, which is distinctively a central region species. Stellula, on the other 
, is a common summer resident of this region and could scarcely have been over- 
td. It is not, however, mentioned by him from that locality. Hence I infer that 
>ecimen of supyoBed platycercus was really the Stellula^ more especially because he 
irs to have been in doubt, and states that at first he supposed the species to be i$. 
. In this latter supposition he may have been correct, but as, farther on, when 
:ing of the Stellula as seen in the Cascade Mountains, he says he there mistook 
ipecies for the young of 6'. rufa, we may presume his mistake to have been the same 

* Bii da of California, vol. 1, 1670, p. 357. "" 
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«Moiuil- 1 
liatufBm I 

ifulOHB- I 



C, ahgon (h.). Kiiigfisber. 



Inbotb !i)stai)(»s, imd tbat the LaboTaboe birds were the StetUtA, at, the Ca»ciw}« MobdI- 
aiu bird* pmred to bn. It 1b to be reniHilieil that the youogof several of the hntu 
■re rosily ri> mach alike, eapeoially tboae of callwpe aud rufui, that a vorj cnreful 
parison, irhich is rurelf posaible in the field, ia necessary to distingnisti tbem. 

Trocrilub LinnwD*. 

T, akxamlri, Baaro. ami Unla. BUck-ohiniiRd Humming Bird. 

This e]>ecina appenra in lie n by no meaDs cctmuon snmmer reaideDt along the «aal«n 
■Inpe, and to bare (here a limited diatribiilloo. It was oliaerved aud »ip(io>n>»>nN wm 
procured io June in Eastern California along Houej Lake. Farther norlh, tg Uw 
mountains near Camp Bldwell, the species was present in July. 

Sklasphurcs Swaiuaou. 

S. ru/M, (Qmel.). Rufous-backed Hunimiug Bird, 

>r resident of the eaaterti slopn. la , 

. ..it find it breeding in Eastern California, although plnntifal J 

It appeared to Iw rather nameroiiB insnminernearCamp BidniLl 

ALCEDINID.F,- Kingfishers. 

CKKVT.K Boie. 

It all the finh-ntooked streams. 

^b PICtD,F.— Wnodpcoken. 

KvLiiTOMca Oaird. 

H.pilmlut (L.), Pilentcd Woodpecker. 

The "logcook" nas not uat«d b; our party at an; point along the oastem alapsi 
Dotwithslanding that tbe beaTilf timbend monntains trnnld appear to favor Ita prai' 
BDce. On Ifae (^lumbia, to the weat of tba divide, it was anid by the lamberitMO to be 

a Dumerons and constant resident. X shut a flue mnlc, the only one seen, at the C«- 
cades, in October. 

Pici.s LinniviiH. 

P. rillo»ii» harriai (And.). Western Hairy Woodpecker. 
Numerous as a resident of the pineries. 

P.puhtwilS gairdneri {Antl.}, Western Downy Woodpecker. 

Along the eastern slope, as everywhere throughout the middle region, tbis ia a tan 
species, and but a single individual was seen — in Chowauoau Valley, in August, 

P. albnlaTialu* (Cass.). White-headed Woodpecker. 

This woodpecker appeared to be leas common everywhere along onr ronte to Uh 
nortl] tlian io the pineries immediately west of Carson. It occurs nevertheleM hew 
and there as a resident. 

PiCOiDBS Laci^pjido. 

P. arrlicua (Sw.). Arctic Woodpecker. 

A rather common aud constaDt resident of the pine woods from Carson northirsrd 
iato Orogoo. 

8PHTRAPICCS Baird. 

S. variui nuchalU (Bd.}. Red-naped Woodpecker. 

This middio region form extends across from the Booky Mountains, and occnn in 
summer along the eastern slope. Beyond this we have no evidence of ita preaenoe, it 
being rn placed upon the west coast by the following bird, 

Mr. Ridgway alludca to the fact that in the region ttetween the Rooky Monntalu 
and the Cascade Range specimens of this form give evidence, by the admixtare (rfred 
in the black auricular Btnpe, the block peotoral collar, and id the white arettannwiDd- 
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ing it, of the change soon to resalt in the variety ruber y in which these parts are red. 
Two maleB, however, taken in the Warner Moantains, Northern California, show no 
ffQch tendency, hat, on the contrary, are not distinguishable from Rocky Mountain 
•pecimens. 

S. varius ruber (Gm.). Red-breasted Woodpecker. 

Somewhat to my surprise I was able to obtain no evidence that this variety sum- 
mers along the eastern slope, and am compelled to believe that it is only found here 
in the character of a fall and winter visitor. 

S. thjfroideus (Cass.). Brown-headed Woodpecker. 

Of rather frequent occurrence all through the mountains. 

ASYNDESMUS Coues. 

A. torquatus (Wils.). Lewis Woodpecker. 

Nowhere in its wide range is this species more abundant than at the base. of the 
eastern slope, through Nevada, California, and Oregon. It was seen at The Dalles dar- 
ing the last of October, and according to Suckley it remains here during the winter* 

CoLAPTES Swainson. 

C. auratus mesncanus (Sw.). Red-shafted Flicker. 

An abundant and widely-distributed species. The birds of the eastern slope appear 
to be the typical mexioanus, and I have never seen a specimen from this region show- 
ing intermediate characters. In the Sacramento Valley and about San Francisco such 
specimens are comparatively common, and the manner and degree in which individaals 
Assume the characters of either race vary indefinitely. 

STRIGIDiE— Owls. 

Strix Linnaeus. 

S.flammea americana (And.). American Bam Owl. 

Though a very common inhabitant of California, especially in the southern portion, 
and extending, according to Cooper, as high as the Columbia River, this owl appears 
to confine its range, so far as this region is concerned, to the country west of the 
Sierras, and it does not appear in any of the sectional lists east of that range between 
Kansas on the east and ^izona on the south. That it does occur on the east side of 
the Sierras I obtained ample proof during the past season. Near the Madeline Plains 
in Eastern California I found scattered feathers of barn owls, indicating that they in- 
habited the thickets along the streams. At Camp Bidwell it seemed to be a tolerably 
common species, and on several occasions individuals were started up as they were 
roosting among the tangled willows. This was late in September. It also appears to 
be of at least occasional occurrence in Western Nevada, and Mr. H. G. Parker has in- 
formation of the capture of a specimen or specimens near Carson. 

It is one of the most strictly nocturnal of the family, and as its diurnal retreats are 
usually of the most inaccessible character, the bird readily eludes casual observation. 
Hence it is likely to prove to be more widely diffused in the interior province than we 
aae at present aware. 

Otus Cuvier. 

O. vulgarie tolUonianus (Less.). Long-eared Owl. 
Namerons in the thickets of the lowlands, where it is resident throughout the year. 

O. Inrachyotus (Stev.). Short-eared Owl. 

This owl was found to be common in the sedgy marshes about Warner Lake, Oregon, 
and doubtless inhabits similar localities throughout Eastern California and Nevada. 

Bubo Dumeril. 

B. virginianus eubarcticua (Sw.). Western Great Homed Owl. 

Often heard in the mountains, where it is resident. Two individuals of the many 
seen were obtained in the Cascade Mountains. They represent the common interior 
type. 



AM 
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Speotyto 01<«6r. 



■S, UMMHif&ria i^gpogaa (Bp.). Hnrrowiiig Owl. 
NDmerone in all suitable localities tkroagb tliis i«gii>n. 

»FALCOMIDvE— Hftwlw, Eagles, «t*. 
Ci net's LiM^pMe. 
C. fifantHB Aiidioiitiu (L.). Marsb Hawk. 
Very Dnmerona in every anitable looalit;. 



J./mciu {Gra, I. Sbarivshinneii Hawk, 
A single specimen only of this hawk was nbtaioed, at the Culiiuibin B 



A. ooogrri (Bon.). Cooper's Hawk. 

Appears to be mncb [ 
Columbia iu October. 



o tbis regiou Iban the preceding. Seeo oi 
AsTL'R JaiA. and Selby. 



A. BlrieapHhii (Wils.), Aiuericnu Goshawk. 

Tbls line hawk was fteen at several iioints along the Cascade JlouDtaiii» in On-gm, 
where it, witbont dualit, breeds. 

I had Tery little chnni-e to observe it« habits; probably thcydonotdt£reri!«»ontlalljr 
from those of its snialler relatives. Doe that I shot on the Williamson's Rtrcr wiftii 
hot chase of a kiu);>isber, which be doabtle«s wonid have seized iu aootluv mmiMat 
Another, on the same river, was uoticect cbasing a night heron. The utlJi^ was pu- 
siBtently kept op, boc evidently with no intention on the part of the hank of ualbiu 
the heiira biaprey. Foreiiig the heavy -wiagcd heron into the opeu, the bawk would 
close f D and appareotlv give the □n^'aiuly bird a buffet with his wing, whiub each tiuM 
produced a loud and (liscootented squawk. It occurred to me, aa a iiossililo aolmiiu 
of the motive of the hawk, that he intended to force his victim to throw iti> >nr flit 



might have secnred, and so famish him an easy dinner. 



J^. ianoHuK puhjagriit (Casa.). Prairie Falcon. 

A widely-difi'nsed species, aud commou in certain localities of this region, as dsu- 
Camp BidweU. 

In the fal] its habits as truly entitle it to the appellation of " dack hawk " as ita 
relative Ibe F. anatam. The latter, althongb not falling uoder oar obaervalioc, cer- 
tainly 0CCUI9 in this region, bnt by no meaua aa coruniouly as its ally. 

F. TitharSnoni. Ricbardaon's Falcon. 

The presence of this falcon was noted in several localities iu Oregon and Nortbeni 
California, and two speciaiens in iuuuattire plauage wore taken. 

F. sparrenH* (L.). Sparrow-Hawk, 

Very common throughout this whole region. 

The west side of Chetjancan Valley bad aufl'ered severely from a visitation of thai 
scourge of the western farmer, the grassboppers. Here in August the spairDw-hawkshsil 
assembled in hundreds and were holding high oarniva], and altbougu in instances hke 
the present tbeir numbers prove wholly inaufficieut to cope against the va^t myrisilt 
of tbese destructive iusects, yet the work of the sparrow-hawk is by iio mrans'so Id- 
significunt that it should not be remembered to his credit and earu bim well-meriled 
protection. Hisfooil consists almost eptirely of grasshoppers when tbey are to be bad, 
and OS his appetite appears never to became Batta(«(1, the aj^gregate iu numbers which 
are annually destroyed by him mils' ' ~ — ■ 



But 



) Cnvtei 



\'i (Bp.). Swainaon's Hawk. 
Very numerous in summer iu tbe low parti ally- wooded country near the moimtaiBs. 
I noticed more of these hawks in NoTtfaem California than farther sonth, but thiais- 
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d in numbers may bave been only apparent, and dne«to tbeir concentration as fail 
taobed. 

<^eaUs calnrKS (Cass.). Western Red- tailed Hawk. 

merons tbrongboat all tbe beavily-wooded portions of tbe region. 

Archibutbo Brebm. 

Ttigineus (Liobt.). California Squirrel Hawk. 

lawk was seen in Nortbeastem California whicb I believed to be o£ tbis species. 

fopus samciijohannia (Gmel. ). Rongb-legged Hawk, 
nmon in fall in marsby localities. 

Aquila Brisson^ 

rysaetos canaden$is (L. ). Golden Eagle. 

inrring more or less numerously among tbe mountains. 

HAUAfiTUS Savigno. 

tcocephalus (L.). American Eagle. 

is eagle may fairly be said to abound on certain of tbe mountain lakes of tbis re- 
Eagle Lake indeed receiving its name from tbe number of tbese birds tbat in- 
its sbores. Rareljr disturbed, tbey are mucb less sby tban usual, evidence of 
act being apparent in tbe accessible situations whicb their nests occupy. Ser- 
v^ere noticed in the splintered tops of pines, tbe low heights and couYenient 
)bes of which placed them within easy reach. 

» nest that I visited as late as July 10 contained two young, still unable to fly, 
^b in size fully crown. 

ng the -Columbia, eagles are so common that they scarcely attract attention, 
they are useful as scavengers, and dead and dying salmon fbrm a very consider- 
[K>rtion of tbeir fare. 

Pandion Savigne. 

liaetua carolinenna (Gmel.). Fish Hawk. 

isent on nearly all the streams and lakes that furnish fish. Extremely abYmdant 
amath Lake. 

CATHARTIDiB—American Vultures. 
Rhikooryphus Ridgw. 

ra (L.). Red-headed Vulture. 

lerally distributed ; in some localities, as near Honey Lake, California, very numer- 
Not seen at tbe Columbia River in October. Nor was the Califomian vulture 
dogryhiis californianus) observed along tbe river, although, judging from theao- 
s of Cooper and Snckley, it formerly periodically visited its sbores, attracted 
ar by tbe dead salmon, whicb, during the " run/' often line the banks. The ac- 
s of these authors date back to 1854, and since that time the numbers of this huge 
re have been so diminished by tbe use of poison, intended to kill off wild animate, 
it is now iu couipariBon almost extinct, and tbe sight of a California vulture is at 
at a rare event in localities where a few years ago it was very numerous. 

COLUMBIDiE— Doves. 

Zenaidura Bonaparte. 

olinfnsis (L.). Turtle Dove. 

iving in the vicinity of Carson about tbe 1st of May, tbe '^doves'' soon become 
tnely inimeroua, not only here but all along the eastern slope, far up into Oregon 
Vasliington Territory. 

tbe game law of Nevada tbis species is exempt from protection at any and all 
as, and as Jt is about the only bird here that affords wing-sbootiuff, it hence, in 
eighborhood of tbe towns, receives considerable attention at the nands of the 
ers, especially during the early portion of its visit in spring. 
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It begins to nctit about the {Riddle of Maj. and then its peisecntlon pcrlor 
■inoe it no longer leaotte to the atubblo-fielda nod pastiirea for food, bat, bains^ 
paind, retina to the hilln, wlmre it \b '■■■' "' ' '■ ^" 

The nunibeni killed, ftltiiongh in sat 

efTuct in OimlntiihinK its nbnadaucii. 

It inigratfiH wintli ""'■Jj'i «i'l bot few ore la be fonud in Noi'iulii by the « 

Aii|;uHt, A« lat<' lu the '£id of Ruptembrr 1 iioticwd a few younR liinlj), pmliably UuC 
late seoond broods, still liiigoriiig uboiii tbn ntnbble slong Crooked River, Oregon, 

Coi.iTMiiA I.innrpna. 

C./a*eiaia (Siiy), Band-tailed I'igeon. 

At The Dalles I caught a glimpaa of a solitary indiridiinl which I ideutitied aa th 
Bpecica. It in aoid bv both Cnopor uod Suokley to bo abnndant to the weat of llx 
nonutainv, and donbtloHN waadurs aorotta thnranen with greater or leas fttKjueflcj.tb*' 
aboiidanoe ofBcurcity of food, uapooiallf acorns, having much to do ia dbtermiaiDeiv 
piMenoa or abawtMi in a region. Dr. Newberry speaks o(it us occurring at TbeD^lei> 

^i- TETRAONID.^.-Oroase. 

^^C Canack Bouapar(«. 

C. oluniriu {Say). Duskj* Groune. 

The "blue groufte," which is found in tho Sierra aud Cnacodc RauK». Kt least alM|g 
their eastern slopes and bh high up us the Culuaihia Bivcr, in the typlual tulddlo re^M|i 
form, obtcurnf. 

The mountain forests, especially those composed larwly of Qre aud spracea, wuovum 
vtth thisHnegaiue-bird, Several broods of young chicks were found about the ndddk 
of Jnnt^. 

Firtt plumage of young. — FeBtbers of the back and wings (eioept priniuriea) with 
broad central line of white, aud marked transToraely with spots and bars oif hiaolb 
and rufous browni throat and belly brownish vhite; breast and sides of body pn^ 
fusel,v tunoulated with block. 

Cektbocxbods Swainaon. 

C. vroplia»ia»ui {Bp.l. Sage Hen. 

Nnm^tvns as ia this speoica iu ninny portions of the Rocky Mouiit:iiii ri-^iuii. it ap- 
pears to be even more ahilndnut in tlii> alirilo tnirtx th;it lie just e.ift of llio Sleir* 
Nevada and Cascade Rangei^, where it in gniiemlly dilTiiaed in all sniialilo loe.tlitiM 
from a point well up towards our uortliern houiiUaries to na far aoiitb as the Mojavs 
River where reported by Cooper. The most soiitburn (loint nt which the bird wa* 
encountered by our parties was about fifty nilloa south of Carson, as indicated b; Lisa- 
tenant Macomb. Somewhat to the north of here it beglcis to bo very uuineious, and in 
certain localities, as near old Cauip Wunier, Orecoti, its nuinhers are aimply astoniah- 
ing. A day's ride through this section in almost any direstioa will reveal band aftar 
band, many containing numerous individniils. 

Daring the summer it inhabits preferably the Ion mountains and hilts, which h« 
only saved from utter barrennessand destitution by a growth of sage or brushof uml- 
lar kind and aeuanty covering of coarse grsss. The tittle valleys intervening contain 
occasional springs, which with the surrounding plats of ereen verdure form little ovtu, 
and these are the centers around which con^gate, at least thrice a day, all the sage- 
haus within a considerable area. When inHKtug the usnal night's camp we have ofMa 
started up fifty or more of these big grouse almost within Bt4)ne's throw of the solilai? 
pool of water. Ac midday, too, flocks of old aud yomig love to come in from the 
sterile tractx where they have been feeding, to drink and bathe and repose in the grste- 
fol shade whiub they flud ouly iu such spots. 

After the youns are able to run about, I believe the mother bird assumes sole chargs 
over them, and that the old cocks assemble into bauds aud remain by themselves. I 
have on soveTsl occasious seen a dozen or mure old mates, lean in flesh and with plum- 
age soiled and worn, thus associattd. The old cock, under snch circnmstances, i>a 
vrary bird and knows well how lotuke care of himself. Little need, however, has be of 
his oantion, since his ton gbnesB and general unsuvoriness will be likely to cause anyooe 
vrho once has made bis acquaintance on tbe table to give him a wide berth iu the fntoia. 
But it is some time ere the young learn fully Ilie nectssary lesson of cant ion nud self-de- 
pendence, and even after they have become aluMst folly grown they may frequentlT 
be put up one by one and killed without oaaaiDgtbe dispersion of the rest of the biucL 
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In fact, the tamenefiB of the saee hen when, say, two- thirds grown, is occasionally so 
remarkahle as to appear scarcely credible. As an instaiice, I remember on one occa- 
sion, when in one of the wilder districts of Oregon, pointing out a pair to a comrade, 
who had expressed a desire to try a shot on the wing at this, to him, new game. Un> 
screened by cover, the pair permitted him to approach witliiu a dozen feet or so, re- 
garding with mild wonder his demonstrative motions, and even failing to take alarm 
when dirt and pebbles wore toi»scd at them. With the remark that they were too 
slow game for him, my disgusted friepd left them to resume their picking among the 
herbage, which they did wnile we were still regarding them. 

During the mouths of June, July, and August the yonn^ are very tender, and, if 
properly attended to by being drawn as soon as shot, are fair eating, but this is the 
limit of praise that my taste, at least, will permit me to bestow. 

Pedicecetes Elliott. 

P. pkaslanellus columhianus (Ord). Southern Sharp-tailed Grouse. 

This grouse appears ^ be entirely absent from Eastern California and Western Ne- 
vada, except in the upper districts. About Camp Bidwell, Cal., the " sharp-tails " are 
Bufficiently numerous to aflford excellent shooting, and good bags may be made there. 
Farther north in Oregon, and especially on the grassy plateaus that border the Columbia 
River and on the rolling hills for a hundred miles south, it is extremely abundant. Most 
of this section is quite uncultivated, and the grouse live among the dry hills and get fat 
upon their natural food of seeds, berries, and insects. They descend regularly into the 
valleys, as well to get water as to roost in the brush at night. A stubble-field of 
wheat is sure to attract them in great numbers, especially towards fall, and they seem 
to prefer this fare to aught else. 

1 have never had any experience in the field with the true prairie chicken (C. oifpido), 
bat, judging from the written accounts, the general habits of the two birds are ex- 
tremely similar. 

BoNASA Stephens. 

B, umheUus sabinii (Dongl.). Red Ruffed Grouse. 

This form of the ruffed grouse occurs abundantly along the eastern slope, although 
perhaps not until Oregon is entered. At least, Fort Klamath was the first point at 
which 1 obtained undeniable proof of its presence. 

It may here be remarked that the grouse of this region, while referable as above, 
do not typically represent the variety aahinii, which reaches its maximum of develop- 
ment, as indicated oy depth of color and redness of tint, only on the Pacific slope. 

In the dense coniferous forests that border the Columbia, as it passes through the 
Cascade Mountains, these grouse are found in very great abundance, the almost im- 
penetrable nndergrowth of deciduous bushes, with their nutritious fare of buds and 
berries, greatly favoring its presence, as offering both food and cover. 

It is scarcely necessary to add any details respecting the habits of this bird ; for in 
this remote region it appears the exact counterpart of the familiar partridge of New 
Bngland. Tme, they are here very tame and almost devoid of fear of man; so tame 
aie they, in fact, that without a dog it is well nigh useless to attempt their pursuit. 
Provided with almost any sort of a cur that will run through the bushes and bark 
when the birds wing their way to the nearest tree, which they will invariably do when 
started, almost any desired number may be potted ; for " pot hunting " it is, and noth- 
ing else. 

Mnch the same statement may be made of the conduct of the ruffed grouse in the 
more remote New England districts, as in some unfrequented parts of Maine ; so, with 
a atatement of general conformity of habits, the subject may oe left. 

PERDICID^— Quails. 

Orkortyx Baird. 

O. pictus (Dough), Mountain Quail. 

Judging from the personal field experience of the past three seasons, this fine game- 
bird is much more numerous within an area of twenty-five miles of Carson than any- 
irhere to the northward. In fact, it is only at rare intervals that it appears to cross the 
sionntains and appear along the eastern slope. Evidence upon this point is not so 
foil M could be desired, since it« introduction at the hands of man at certain points 
renders the question of its natural distribution in this region a difficult one to deter- 
mine. In general, it is safe to bay that the ]daces where they have reached and main- 
tained a residence along this slope are very few. Nevertheless, about Carson, at Eagle 
and Honey Lakes, Cal., and at The Dalles, on the Columbia, their presence was de- 
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1«ct«d, unlUtobeBcconiitnlfvT Ifaroagb Ihc nmlon! dbpn^ioQ o( IbB ( , 

vimv u ftt wrenl )i>calitiMiw«r Canfi Bnlweit. I'al.. tlie tenntl rories »» (he 4 
sMDdsDts of bird* l>ro«Ebi fmn the PaoHk alipe and let \oom to ahif I foe tb»mMtii 
They s~ -^-,t.^~^ ;« .1.1- _-; — ^ — , . 



liuripliva <-f fint ]}lamaiie' a/ yuap, — PrFvaitinc OoIoT of (he bead. ncwk. lM«k Hil 
ImaM crayish olive, more plnnHKnos brriFath. miA prerpiWre mnrf nr I(-f» •nHnklll 
irith white ; Iho niarbio^ on lb" Irreiwt Iars«r and of more ref^lariy tlFllotd fenv 
chin, vhilUh: throat attd cbrrkii nitx**l with dart: plmobvcnia. a dndtir norindl ' 
|i9lch with an indislinrt whitish linv innl nbi>*«. Cre*l, l{iiMib(a 1od|;: bloiok. irll 
tips irt¥^!iirlr mnrkrd with zigt^n Mnn of pal"- fiilroos. r^capolan. wiiiK-«(>«aril 
tertials. aod rertriMS palp hrotrnisb. finely vcmiii-nlated wilb do'tr. AbdMaMB 
wbitiah: flanks marked with cbratniir Bod white ; biUbtackiib; f eet palv bro« 



X. rarr/ar-inu (Shan). California Valley Qaail. 

Thiaqnail ie nowhere in digenoiu along the eai>t«rn elope, *» ibbhigli Monotj^acfla 
a complete barrier to iM eiteniiion. Tbose inlrodocvd abonl Cuvoo apptmr ta JM 
btdd therir own. 

CBASADBllO^— P)o«Ws. 

^oiAUTiB Bole. 

J. rofiffntr f L. f. Killdeer Plover. 

Au abundant somm«t inhabitant of ttii« wh«ln regi'm. the moontaliu 
Nmta on the marehv borders of all the lakee. NnmeroaB freak egga wen 
Waahoe Lake, Nevada, May 30, 

RECl-EVIROST RID ^—Stills, Arocete. 

RECt;it VI ROSTRA Linnicns. 



a (Oniel.). American Avoce-t. 

Onr knoirtedg* of tbe nnjifi of this spadea over the ITnitc^ Statea \» t» fUH 

wmtplrte thrt little naw lw tP Twaded. I^xoerit ImllWdlBtel j npoo Hie PMaffif uM ^ ^ ^ 

where il is fonnd in comparatively am nil iinmlwra. no portion of the Koeky MonnlaiiV 

asd thf repon to the wcHtward has bocii enteri-il by oiir (inrlips without tinding this 
bird, lit Ibe proper noascm anil in miitable liiralitics nWmliiiil. 
Dniiiig the migmtiotis itn iliHtribntiou in tlie West is I'Xtrcmet.v sonwral, and il" 



preHence is to be eipecled along nil of the stn»ams, ponds, and lakus. except, pertiapil 
In tbe higbeeC mountDinons distrieta, from the Mississippi to the Paoifio, 

lo the bromlin^ saaoon it« range in ncarcely leas restricted, and those sectiong only 
are exempt fnim its visile that lack tbe neoeHsary reqiiiaites to its mode of life at tk> 

in the neigbborliood of Washoe Lake, Nevada, it is especially niinierone, and ben^ 
about tbe middle of May, I fonnd tbe birds paired, while some, at leaat, were building; 
They were firat noticed ou some small ponds near the shores of tbe lak<?, a locali9 
qnilo typical of theirclioice at this season. Therauddytlatsof such little iulela always 
prove more attractive to birds of their habits than larger bodies of water, inasmach u 
tbo HliallowB permit tbem to wule about with perfect freedom ; while food, whieb in 
snmnier consists very largely of the larvw of aquatic iuaects, is mnre abundant in 
tbeae I«pid waters, as well as more readily obtained. I have Bometimes tboazht tlul 
alhiUne mnTshiui and ponds were really preferred by these birds, attributing thil 
choice to the possible fact of tbe greater abnudauce of the larvie alluded tn in mob. 
Be this oa it may, the fact that wal«r happens to be extremely brackish and alkalios 
is at least no drawback to the avocL'ts. 

While the a voce ts are waders in Hie fullest meaning of the term, tliey are also adept 
■wimmers when choice or necessity calls : bat of this accomplishment, so far as my ohwi- 
vatiousgo, they rarely when numoleHfed avail tbem selves. I remember on oneoecisioii 
to have seen a wiug-tipi>ed avocet trust ileelf plnckily to the waters of a broad Ukc 
and swim steadily out, tbongh in the face of a gale that I should have thoaght a dock 
conld scaroely have stemmed ; since which time I bave always entertniued a hif^ 
opinion of the natatorial powers of tfais species, altbougb, as remarked before, tbe^ 
are nsunlly held in abeyance. 

On tbe occasion of my first visit lo the place mentioocd above, I found tbe bifdi, 
with now and tben a stilt, in cousideraibie force, auil so great was their solicitude at 
mj intmeion and bo vebemeut their ontcriea, that I took it for granted I was !■ 
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immediate proximity to tbeir nests. My search provldji^ of no avail, I accepted without 
hesitAncy tlie apparent fact that I had anticipated by a few days their nesting- time ; 
and it was not antil Jnne I that I learned the fall extent of the deception that the 
wily birds had practiced npon me. 

While collecting at that date in a very similar locality half a mile or more np the 
lake, I found myself possessed of their secret, and in the midst of a large colony of both 
aTOoets and stilts, while nnuibers of the nests of either bird rewarded an easy search. 
As was plainly to be seen, it was their foraging trips that carried them away ttom home 
to the place where I had at first encountered them. Even at this remote point, their 
anxiety, real or pretended, had enabled them to effectually blind me as to the actual 
flltnatiou of their breeding-gronnd. 

If the outcries of the few had been noticeable before, the confusion of sound result- 
ing from the combined numbers of the whole colony was simply bewildering. The 
unfortunate pair whose nest I first stumbled upon used all the artifices common to birds 
in such a strait to entice me away. They would run furtively about a few yards dis- 
tant, and then squat close down to the ground, and grovel in the loose earth as if set- 
tling over their eggs, while they kept uttering subdued coaxing notes as though call- 
iw to imaginary young. Their efforts at simulating the actions of wounded birds, 
which was the evident significance of the drooping wings and staggering gait adopted, 
were not very successful, and the nature of the deception was too apparent to deceive 
even a novice. After a while they appeared to become convinced of the futility of 
these attempts, and then rage took the place of sorrow. Flying about me in wide oir- 
olee, the various pairs screamed and scolded till apparently exhausted by the exoees 
of their emotions, when they betook themselves to a safe distance. I could not help 
fancying that the amount of sympathy extended the bereft birds by their neighbors 
was in pretty exact ratio to the proximity of their own nests, those pairs being the 
moflt venturesome and vehement whose own danger appeared greatest, while away on 
the verge of the marsh stood quietly or fed leisurely about, in fancied security, tiioae 
oonples whose distant homes seemed not to be threatened. 

In placing its nest the avocet shows a certain degree of cunning, and for this pur- 
|Mwe usually avails itself of some'little islet or isolated strip of marshy ground where 
its eggs and young are comparatively removed from the danger of intrusive visits 
from all four-footed prowlers. One enemy thev have from which this situation offeis 
Doprotection. I refer to the inland gull of this region, the lAinu californicus. Gulls, 
as 18 well known, are v^y fond of eggs, and never allow a chance of robbing other 
birds to pass by unimproved. In the present instance the outcries of the abused av»> 
oets had attracted the attention of a flock of the above birds that had been hovering 
over the lake, and, apparently scenting their opportunity, they swept in on poised 
wines or moved in gentle circles, awaited a favorable moment to descend to the feast. 

That both avocets and stilts were well aware of the proclivity of these new foes was 
soon apparent. For when one of the gulls, becoming, perhaps, impatient, flew in dose 
to the nests, all the birds near, forgetting on the instant their human enemy, com- 
bined to repel this fresh assault. Gaining a vantage ground above the big binls, they 
pounced down, striking their foes with wings and bills, until the gulls were forced to 
A hasty and ignominious retreat. These attacks and conn tor-attacks were repeated 
several times, until the gulls, discomfited by their warm reception, left the vicinity. 

The eggs are laid in plain view, and are quite unprotected by grasses or other screen- 
ing. The slight hollow, scratched and patted down in the darup soil to receive them, 
is occasional^ quite thoroughly lined, oftener very slightly, with bits of weeds, stalks, 
^tc The number of eggs varies from two to four. 

HiMANTOPUS Brisson. 

S. nigricollh (Vieill.). Black-neck Stilt. ' 

The mode of life of the stilt is, in all important particulars, like that of the avocet, 
and so invariably have the two birds been associated when under my notice, especially 
at the breeding period, that anything which brings to mind the one species is sure to 
lecall the other. This companionship is a purely accidental one, arising from an inde- 
pendent choice of the snme localities, underthc promptings of similar tastes as to food 
and other necessities. Both are waders par excellence. But if the stilt ever swims at 
all, and it doubtless iiossesses this power to a certain extent in common, I believe, with 
each and every member of its long-legged fraternity, it must be only in extreme emer- 
gencies. I have myself never seen it take to the water under iCny circumstances. In 
inauy other minor particulars of habits and actions the two birds differ. 

In the West one may expect to find the nests of the stilts alternating at short dis- 
tances with those of the avocets, as if the two were uucouscions or at least indifferent 
to each other's presence. Indeed, in many instances it would be no easy task to satis- 
factorily identify the eggs of the two species in the rabble of parent birds that hover 
around the intruder, were it not for the fact that the very considerable difference of 
«ize in the birds is exemplified in the esgs, those of the stilt l)eing very perceptibly the 
smaller, corresponding with its more slender and everyway less bulky body. 
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When a coloof of the two spoEiuv i' 
the importuDilf ol theirattetu|>lH (<i ' 
tbe egj; coDecMr will ttnd binmeir i>i . i >. (uti'iru nwnvnur 

of & cldtcb of F|;i^ 1>efuiv bill) iu M : i : .. » . rn nbioU ktv Hjini 

about. He hasoaly^ to Htercine k litil.- I'.ii n ' n.! I'lo .1 ' :.<< t >ii>til i.heiu[<Mt«iuM 

of tbe birda ban hail liiuoloaljuteM'iut'wIm!. whau fiaiv t>.v imir ilientrantters wiltdraj 

aw»y till une or two only ok left. Frutu Ibese b» will iwuii be ablu to piric oottt 

owDiTB of the psniouliirriK-iCbj* tbeirmon)p»r«Uleut auduMulteatly great«r»i>lionBdK 

Tbti juung of bntb siHM-iHv li>avo Ihe oest aliuoat ItDuiediutely njMin bKiag biU«ti«4J 
ftml I bave several ticnes fuuud tbum in & ciiDditiun wi weak and betjilpaa Ifaal tA^ 
aeemed iicaroel.v ablu t->'iitiiEi<]. uiuuli [vtut n-ulk ; fiu^ueMLs iudfnil, bj ibeir lielplt jfl 
iies8, tbe poaaibility of Uixir having; been Teiuored fn>iu tbe utiat by tbe pareut Dtrda 
Dpoii tlie flnit sign oi danger. 

rilALAKOPODID^, l*balaroi»M. 

SiB0*Noru8 Vieillol, 

j. tri'wini (^uU.). Wil»OD'd Pbulorope. 

>£ tbe tbre 

atane of ite 
almnilHntly « 

la tbe Tegioii lu qnealion il baa been found to be plentifnl, both as 11 epriiij; and Gill 
mfgrsnt unci ae a nuuiiner ituiident. 

Tbis [ibalaroiw wus tir»t noticed nlKint Washoe Lake, Nevada, May IT, and the &l_. 
orrivalH fiuDi uie aoutb iicobabiy occur enTly iu tbis aionrb. Ily the 'iM many bi4> 
paired, and mncb anxieiv naa Diaoiltsted vheo 1 approaobed cerlnin lotialltirii in '*-* 
marBb, nbere, boweTer, I coulil find Do iieats. At Ihla dale iJitty wnm pcirbitbiT j—m- 
about reaily to lay, aud a feiuale, vben diaitected, ttas found Ui coulaiu a vrell'dereK 
oped egg. ■ 

For Destiug puipoces tbis bird apjiears aJwaya to |lrctrr tbe borders of liitl* dmI^' 
and tbe grassy, boggy edgeu of prairie alougbs, to the unlghborbood u( large bodlaaofc 
water', and in tbis rvgiou one rarely appronohea fi locality nf tbe nature of those finfct 
uienUoued without Ixiiiig met by ouu or tnore palreol pbiilaronen, that come flytUE t*t 
meet tbe visitor with Hiibdued and aolicitoaa notea that clearlf betray th«ir anxuty^ 
to leam the ebnracler of bia erraod. , 

As their neata and eggs have ofleu been deecribAd, they nerd not be toiiobed npmi 

LoiiiPEK Ciivier. 

X. hsiierboreue (L.). Northern Pbalarope. 

Of more commoD occurrence upon either const, this phnlaro[>e is yet occasiooally 
fonud in our interior during both Ibe spring and fall migrntione. Thus tbe lust week 
of May the little ponda and iutets about Washoe Lake were found to contaiit nnmeron* 
fiocka, large and small, nil which seemed to be in Ibe greatest possible hoete to reaok 
points unknown farther to the north. 

The little pbnlnrope unites in itself tbecharacteristicsof several families, and seemi^ 
if connecting link between Ibem. Thus in it ap))eaT tbe general out- 



lis habits express these peculiarities of structure very nicely, for in nimbleneM 
it simulates the sandpipers, if, indeed, it does not surpass them; while very few of the 
latter can compare with tbe lobo.foot in (-rnce aud elegnnce. Added to these qaslitiea, 
ila natatorial powers, wbeu are taken into account itu diminutive size and pigmy 
atrengtb, are really of lirst-elusa order. 

It is dilticult to imagine a more beantiful sight than that preeeuted by a flock of 
tbeae pbalaropea aa iu their brightly- colored nuptial drt'iHi they paas with graccfal 
action along the shatlowH in aearch of food. In auuie reaiiects their movements wbeo 
thus engaged are |>ecu1inr and ipiite unlike those of any other bird with which I 
am acquainted. Tbe Hocka I aaw kept closely together, and in a compact body moved 
hastily along, each bird gleaning the ground aa he advanced by a contiuuaas move- 
ment from aide to aide,'tbe body being turned quickly, as on a pivot, and the bill low- 
ered into the water with a quick thrust. Thia actiou gave each bird the appeaianoe ti 
describing at every movement a full half circle, whiJe the motiona of tbe whole fiock 
were so conataut, rapid, and uniform that they resembled more the actiona of a living 
luacbiue moved by one impulse than a flock of individual birda actuated by eeparatt 
willH. Ill tbe manner described tbey pasned iu a very few moments over considerable 
space, and I think it likely that tbeve docks were actually migrating at tbe time ; «t 
all events, the courije maintained by tUem, as long as tbey were under notice, was a doe 
northerly one. 
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Like most other species whose ** make-np " enables them them to swim and wade 
with equal facility, oar phalarope prefers the latter, and when feeding quietly onlv 
avails itself of swimmiug when it encounters some deep channel that mterferes with 
progress. Or, again, when disturbed by too close scrutiny, they take to the water with 
an assurance that indicates it is no novelty to them. Thus they frequently became 
alarmed under my espionage and swam to the midst of the pond, and, naviug put be- 
tween us what they considered a safe distance, gathered quietly in a compact circle 
and awaited further developments with an air of wonder and innocent expectation 
that was very amusing, as well, too, as touching in its utter unsophistication. 

This species attains a nearly full development of the nuptial plumage within our 
limits, as was evidenced by the birds referred to here. 

The females, as in case of the other two species, are much the brightest of the sexesi 
and the most highly colored male hardly equals the dullest female.^ 

Upon dissection, evidence appeared of strong sexual excitement in both sexes, and 
I am inclined to believe that this phalarope will yet be found to breed along our 
northern frontier, possibly even in the mount^iius of Oregon. In fact, Dr. Cooper 

3 leaks of having seen a pair of either this s|»ecies or the red phalarope in the Cascade 
ountains of Washington Territory in August, which he thought were probably breed- 
ing. The latter species has never fallen under my observation in the West, and it is 
chiefly maritime. 

SCOLOPACID-E— Snipe. 
Gallinago Leach. 

G, wilaoni (Temm.). Wilson- s Suii>e. 

Although the range of the Wilson's snipe during the migrations covers tbe United 
States from ocean to ocean, its breeding limits are much more circumscribed, being 
chiefly along and beyond our northern borders. But in many of the mountainous sec- 
tions of the far West it finds a climate and conditions well adapted to its needs, and 
here it passes the summer at a somewhat lower latitude than in the East. In Oregon^ 
as also throughout ull that portion of Eastern California and Western Nevada to the 
north of the line of tbe railroad, the Wilson's snipe may be confidently looked for in 
summer in all the little mountain meadows and along such alpine streams as bv virtue 
of their overflow are bovdered by the soft, oozy spots which are so indispensable to its 
habits. As often as otherwise these tracts occur among pine timber at quite elevated 
altitudes. 

I first became aware of its presence in Nevada June 15. At this date, while making 
camp just at dusk near a small stream at the base of the mountains, I heard for the 
first time the peculiar sounds which are made by this Bnii>e during the excitement of 
the love season, and I confess that at first I was not a little i)uzzled to explain their 
authorship. Afterwards I bad several opportunities to obser\'e the birds in the very 
act of producing them. The first impression received, shared in, too, by other members 
of the party as tbe sounds were borne to the enr from a distance, was that they were 
the notes of one of the small owls, muftled and disguised by reason of the remoteness 
of the bird. As tbe snipe flew nearer, and particularly as it passed directly overhead, 
the nature of the sound became more apparent, it then being comparable, as closely as 
anything I could think of, to the whistling noise which is so marked a peculiarity in 
the flight of the common dove {Zenaidura). This was the comparison that was sug- 
gested to all the party at the time, although it fails to give a very precise idea of its 
peculiar character. Mr. Kidgway hearing the snipe from a distance likens it to the 
** noise produced by water escaping from a nearly full jug," it having ** a hollow, gurg- 
ling sound." Howevir observers may difier in interpreting its peculiarities, no one, 
I think, who hears under favorable circumstances the sound we have attempted to de- 
scribe, is likely to agree with NuttuU in his supposition that the sound proceeds from 
tbe bird's throat. It is unquestionably due to the wings alone. 

The modus operandi is somewhat as follows : Mounting high in air the bird flies rap- 
idly and excitedly back and forth, and at intervals of every moment or two, and while 
at fall speed, the head is lowered, the win^s bent and stifiened, and a downward 
plunge made at an abrupt angle, which terminates suddenly with a sharp ascent ; and 
it is at the moment that the downward is changed to the upward flight that the 
sound is produced. To make such an extremely abrupt change in the line of flight 
possible, the wings mast be bent into an unusual shape, and by reason of their action 
upon the air comes the whistling sound. 

Daring the mating, and in fact through most of the breeding period, and contina- 
ing even after the young are hatched, the birds begin these evolutions as soon as dusk 
comes on, and continue them at irregular intervals until about nine o'clock. The notea 
are not heard again till about davbreak, and they cease before sun-up. But should 
the day be cloudy the snipe may be seen flying in tbe manner described till late in 
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tbe morniiic. otion iadceil till nearly nooo. I think tbnt the niaW al'io* «re wm- 
««rned In tee prmliiGtinn of thew odd. nottw : but of this I sin d>>< snre. Th»Mi« 
have a harnh call-nolc id common which Ihey utler m they Bj cajiimlly aliciut, wlildi 
marbeexpreaecdh^ thesyllalilukA-ka kit kA; thin very ililTfTHut (roui ttin "nioaled* 
Mkip-ackip, so fnmiliMr to ever; ■pcrtamiui. J 

Other ovideoco is not wanting to sfa'jw that utit lua}{-bilt<<il fni>iii1 of •IcnlklB^ HM 
«IivitiM allows the cvant* of tlie lov^ aeuoii to qiilt* lurii bis bead, and vii(taM.«g 
the IdioaTDonisics that take thu plaw of bin uaiial sUid batiTts. Oi>» u«vtl not, tfaMiiVi 
ennirlsed upon imttlnK hini np In Huminpttoaud lilm^iKbliuK on a tre« or fWKi* wB| 
ancf, so pprchod, t« sland for long inUrvul* aa thuagh rapl tu iit*|' mmlitatlon. 

In tbd rruiun iu ()ii«itioii the i>ntii« rtppanmlly Wglus Ix oMt tKiine tinid In Mtty, aal 
by the middle of Jnntf 1 lunad young not fully divsetwl of the dncru. 

Ssvernl nests were fonnd with tb«pr«ckMleg'-BbetlR tying ioiuicdiatRly about. Hm 
are Tisn ally bail t ou a tawmisk of gnwa, if iiid^ lb>> tirrni Irnndlngix applicabl* t*|| 
slight Btrncture made by bonding down a few iftam liioiles and adding a («iw bltr 
wilhered herbage. 

Tbiwoa Liuniiiii. 

T. fRtnutilla TieiU. Leaal Sandpiper. 
Commoii daring the migrations. 



B. putilliit (li.). Si'mijial mated Sandpiper. 
As prnfredlng. 

ToTANrs Bechsleii 

T. efmipalnatun {Gmal.). WiUet. 

PpesfDt abontWasboe Lake in May, «bet» it proli 
many similar localitieH to Ibe nortllwKrd. 

T. mflaiinleniii' (Qmel.). Greater Tellow Legs. 

nnmerona as a migrant. FlMika of tbis apecieti 
early as July :27. 

TBiS(toiT>BH Bonaparte. 

T. mocuIariM (L.). Spotted Sandpiper. 
A summer visitant throughout this region, altbonfcb u 

NuHBNtua Linnieus. 

2f. lougiroilni (Wils.). Loug-billed Curlew. 

Nnmerons tw a Hammer resident along tbe marshy borders of the large lakes, bat 
most abundant during the fall migratiuns. In August the stnbhle-Gelds near Goose 
Lake were fairly dotted with these birds, busily at work buntiug grasshoppeni. 

TANTALID^-Ibises. 

Plegadis Kau],. 

P. ijunraniia {L.}. Bronzed Ibis. 

Thiit ibis biw an extensive r.inge in the west, it finding place as occnrring atone 
season or another iu nearly nil tbe local lists of tbe country west of the Mianissippi 
River. It reacben to the norib ns far ns SoutbiTn Oregon, wb^re it breeds. As the 
species was not found by Bendira about Camp Harney nu may perhaps nssu me that the 
above is about itsuorlliern limit. Nowberf is it more abundant th a u in the region 
from tbe line of tlie railroad to Novtbern C:vlifornia anil Nevniln, being there found 
iu summer as Rii inliabitaut of the tulle swamps uu all tbe lakes large and small. 
except in the bicli monnrainn. 

lis general habits ale much like those of the herons, and the marali and slough are 
not more essenlinl to tbe mode of life of tbe latter birds than of tlie glonsy ibis. Dur- 
ing the mifjr.ttiuns, it is true, llocka of ibises may be seen feeding in plain view in the 
open shallows along shore, but it is quite eicuptional to find tbeni in sncb situatioai 
dnriiig the bi-eeding season. Apart from their habit of nesCiug among tbe rushes they 
seem to prefer the secrec:y and solitude conferred ou tliem by tbe aberteriDg reads, and 
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if tiie manh be treaoherons and oozy so maoh the better is it likely to prove for their 
special parpoaes as favoriBg complete isolation. While dack- shooting the report of 
iny.gan has freqaently started np a dozen or more of these ibises, that sprang with 
bVuirae croakinss from little maddy pools and recesses almost within stone's-throw, 
where, screened upon all sides, they had been qnietly feeding without conveying .a hint 
of tiieir presence. 

Inherent in the natnre of the ibis there is a certain wariness which to some extent 
makes amends for its natnral stupidity. For, to few birds does the term stupid apply 
with more force than to the present species. The very *' make-up *' of the bird is sag- 
,|«stive of a sluffffifdi disposition, there being evident a certain uneainliness of foiciu 
fmit it is imuoflsiole to associate with keen intellectual activity, and that is the very 
reverse of what is implied by the alert actions and elegant appearance of its allies, the 
herons. Doubtless the long, heavy bill aud slender ueck surmounting its thickset 
bodv contribute much to its uncouth appearance, and convey an impression which the 
reaUy beautiful i>lumage serves only partially to dispel. However, the ibis may safely 
claim that, even if its appearance is not in all respects pleasing to the eye, its ensemble 
has at least the beauty of utility, and its stout legs and long toes aud claws^ its heavy, 
carved bill and long neck all serve most admirably the purpose intended, which is, after 
all, the chief consideration. 

By the 20th of May the ibises all appeared to be paired about Washoe Lake, although 
neither then nor a week later was I able to find their nests. Perhaps this was a little 
early for the deposition of the eggs, although the oviduct of a female shot June 3 con- 
tained a perfect egg. 

ARDEIDiE— Herons. 

Ardea LiuDieus. 

A. htrodias L. Great Blue Heron. 

A common summer inhabitant of this whole region. 

Herodias Boie. 

H, egretta (Gm.). Great White Egret . * 

Colonies of this species reside in summer on many of the lakes which lie at the foot 
Off the mountains in Eastern California and Western Nevada, while we learn from 
Captain Bendire of an extensive heronry as high to the north as Lake Malheur, 
Oregon. 

Warner Lake, just within the southern borders of that Territory, forms a favorite 
resort for several species of the heron family. The white egret unites with the others 
to form colonies that build their nests in the larger growth of willows along shore. 

Visiting such a heronry in September I found a dozen or more of thepartifQly fledged 
young swinging by the necks from the crooked branches where they had evidently 
fallen as they clambered about the nests, and perishing miserably had hung till con- 
verted into mummies by the dry winds. 

Garzbtta Kaup. 

G, candidUeifnu (Jacquin.). Little White Egret. 

'Ohsery^d at several localities in Nevada and Eastern California where it is not so 
common as the preceding. 

Nyctiardea Swainson. 

# 

N. grUea nowta (Bodd.). Night Heron. 
Perhaps the most abundant of the family, and present in all the marshes. 

BOTAURUS Stephens. 

B. miftar (Gm.). Bittern. 

A common summer visitant as far north as Southern Oregon, reaching perhaps into 
Washington Territory as it does to Poget Sound on the coast. (Cooper.) 

GRUID^— Cranes. 
Grus Linnistus. 

G. canadensis (L.). Sandhill Crane. 

These lar^e birds are numerous in so many portions of Nevada, California, and Ore- 
gon that it 18 scarcely worth while to particularize localities. 
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-allefs, whero ftre found meadow* of sufflciral 
on, ami lo these aod the tiile awamps vbej 
main]; limit tbcmselvos sad tlie jonug till tbe latter are able to shift for themielTu. 
In some lociililios where soch reiiorU are not nrailable, au oBcastonal pair of old tnidi 
ma; l>e Been n(?compaiiied bv a yonne oue or two fe«dlug on the Ki'ssay pUin oiin«i 
stretches uf vallej, whore pleuty of food is fonDil in the ahape orgrasshoppejs. Ujt 
once an Indian oatch Kight of one of these r»miliei> and he makes short vork of W 
fonng birds, wbioh are readily secnt«d from horseback, or even run ilown afoot. j 

Towards fall the cranus beoome more numerous, or, at least, more coaspicuoiu, aoUl 
the revion muutloneil form a part of everyday scene, oa in small companica they tS 
ftbont Lu open view or By in lunt; liues Troiu one vailny tu aai>tliet, utteiiuK tliairW 
describabl; odd notes. ^ 

I know of uo otLer bird that ciurriea its iustinot of cantion to so great an exteotil 
does tba crane : and be must l>e carefnl indeod or greatly favored by fortune who ob- 
tain a a shot at one. 

The crane is nsiially held to be delectable fare ; but my own cxpertmeQta upon them, 
aa served up in camp style, have not been entirely satisfactory, and I have found them 
touffh and aomewbat too gamey to bear the test of even a mountain appetite. 

SALLtDj:— Bails. 

PORZAXA Vielllot. 
P. Carolina, Cab. Carolinn Unil. 

Fnund throughout the anmmer, but apparently not so ounimoa ua tbc aocooei 
apecicH. 

Bau.its Ltnnieiu. 

S. vtrginianiu (L.). VlrKiuia Rail. 
NumeiODa abont all the manhy lakes. 

Fi'uoA Unn«!na. 
F. aMcricana (Gm.). Coot. 
An extremely abundant aainiuer resident of all tlu- lakes, large and anwU, of 

They begin to build, about Waaboe Lake, NevadA, tbe middle of May, at whlohi 

but few eggs Lad been laid, the majority of the pairs being stilt engagad apon their 

neato. 

Their ueafa and nesting habits are too ivell known to need desiirlption here. Aclnlot 
conaists of from seven to twelvu eggs. The liitter number, however, is very eicep- 
tiooal, nine being perhnpa tbe avemge uestfuU. 

ASATIDjE— Ducks, Geese, 

CVONL'S Linuusna. 

C. americanun, .Sbarpleaa. Whistling Swan. 

The swans are among the latest migrants from the north, and henoe oome too lata 
lo fall nnder obaervntion of our field parties. 

With the approElch of cold weather they occur in most or all the large lakes of thii 
regkm, as well also epou many of tho large streams. 

It Ls certain that the above apeuies occurs aa stated, and, iii all likelihood, the C. ftso- 
oinator ia alao fouud at the aame time. 

Ansek LinuuiiiB. 

A. gaabeli (Hattl.). Speckle- bellied Ooose, 

Towards the laat of August in Northern California this species began to arrive from 
the north in considerable uiimbers. It becomea very abundant at a somewhat latei 

J. hi/perboreuii. Pall. Suow Gooae. 

Arrives rather later than the preceding, and perhaps in rather fewer numbers. 

Tho CliDU (CJien Roiti) has been fonnd l>y Captain Bendireat Malheur Lake, Oregon, 
and in all probability ia of regular ocoarronoe na a migrant on the interior obatD of 
lakes. Tbe past winter (187^-79) it has been sxccptionally numerous in the Saera- 
meoto Valley and along the coast. 
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. Branta Soopoli. 

B. oanadetuis (It.). Canada Goose. 

The extensive lakes of Western Nevada, Eastern California, and Oregon, afford snm- 
mer bannts for many of the Canada eeese, or honkers, as they are popularly called, 
to distinguish them from the smaller Hntchins' goose and the " speckle bellies," neither 
of which birds remain in summer within our boundaries. 

The nesting season of the Canada goose is well nigh over ere others of the feathered 
tri,lie, save perhaps some of the Raptores, are thinking of beginning, and the deposi- 
tion of the eggs takes place in this region as early as February. Their mode of nest- 
ing is various. At Pyramid Lake the islands are extremely rocky, and here the 
Seese bnUd either under bushes along shore or resort to spaces underneath over- 
anging cliffs, or even to hollows in the rocks that form slight caves. Another and 
p«*rhaps the most usual location for the nest is on the sandy spits of islands. The 
wariness which characterizes this goose, as to a less extent the other members 
of the family, undergoes no relaxation at this season, but, if anything, is Increased. 
The spot selected to receive the eggs must be secure from all chance of intrusion — 
hence their partiality for islands ; and as soon as the young are able to take to the 
water they are guided to some safe feeding ground, usually in the shallow water 
along some solitary shore. This care is rendered the more necessary, inasmuch as a 
long period must elapse for the young to receive their full powers, and they obtain 
nearly the size of the old birds ere their pinions are sufficiently developed to raise 
them from the water. Not infrequently, when riding along the rarely- visited shores 
of the lakes in the remoter districts, our parties have come suddenly upon these 
families of half-grown goslings, but rarely indeed ere the watchful parent had caught 
the alarm and had urged her convoy to a safe distance from the shore. Their food 
is now obtained wholly from the water, and not until the young have passed quite 
out of the gosling stage and have become fully developed in every respect do old 
and young assemble into flocks or *' gaggles,'^ and their visits to the stubble fields 
and pastures begin. 

The birds that breed in this region start southward at a period nearly coincident 
with or a little before the arrival of the full flocks from more northern grounds. Just 
pritir to setting out they are in the best condition, being fat and juicy from their min- 
gled fare of grain and tender grass shoots. 

Anas Linnaeus. 

A, boachas (L.). Mallard. 

One of the best known, as also one of the most highly esteemed, of all our ducks, its 
extensive range and great abundance wherever found, entitles the mallard to a place 
in the front rank of our valuable food-birds. In the West, as a table bird, it takes 
prrredence, I think, of all others, its very general habit there of feeding upou grain 
for a part of the year conducing to its excellence of flavor. 

In the region our report covers it is very numerous, not only during the migrations, 
bot also in summer, when large numbers remain to breed about the various lakes. 
F«»r this purpose it resorts to precisely the same localities as the red-breasted teal, 
viz, the partially submerged marshes; although^ in truth, but little change of local- 
ity is in case of either of these birds necessary, since their tastes lead to the choice of 
similar places all the year round. So much alike, in fact, are their habits of nidifica- 
tion that during a day's hunt I have found many nests of the mallard alternating with 
those of the teal, and in many instances the nests of the two were but a few feet 
Apart. 

The mallard begins to lay during the last days of April and the early part of May, 
and by the 2:M of the latter month I fonnd several nests in which the eggs were far 
advanced, while in one the ducklings had appeared. 

The mallards place their nests much as do the teals, but are, perhaps, more inclined 
to seek out standinp^ tufts of dried rushes, doubtless because in them they can more 
readily conceal their bulkier bodies ; at the base of these they have no difficulty in 
foiming a safe and commodious retreat. At first, and in the majority of oases, little 
attention is paid to the nest proper, and a slight collection of dried rushes and f^rass, 
anffioiently hollowed to contain the eggs and the body of the bird, is all that is re- 
quired. The lining of soft down, plucked from the breast and belly of the devoted 
female, is deferred till later, it rarely being found till the complement is nearly com- 
pleted, and it more frequently still being left until the eggs have been incubated for 
a cousiderable period. 

I have never found more than ten eggs in a nest, though I have seen broods of eleven 
ander convoy of the parents, and perhaps the full dozen are sometimes laid. 

When disturbed the mallard rises heavily from its nest, its fright occasionally com- 
pelling a volley of loud quacks, while at other times it flies away in perfect silence. In 
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oase of the female, abe may then show lier conireni by flying in wide oiraltM Hi 
Dtiati and Ihis abe is CBpeoially likely to do wlieu the maMrual iusUnot haa b 
BtroDg by long bruoiliuK' But abould tiie iiont coQtaiD only a few aewly-l&id a 
QiQcb 1<M8 appreheusiou is displayed, and tbeu abe flies straigbt away Ui remain in a 
ing for 8UI1IH boars, or anlil compleWly reaatiared. Often, under the latter cticn 
ilancax, the nest is never reoct^npied, but ft second began aft«r a delay of lwenty-& 

SooD att«r being bal«bei], tbe downy yoang ai 

water, nbere would follow a well-nuderetooil dL_„ . , 

bat inU) tbe sballow ialeM, wbere Ibey can be ticre»u«d by the heavy covert of raedaf^ 
Bod they are not allowed to venture out of tliuiw autil able lu shift for tbemselvai. t. 
think tb»t. for tbe Bret few nigble after being batched tbe tender yoang are lud hMU 
and btouded in the nest. But the interval daring nhiuh tbe yuuiig are iii<>st expoiif^j 
'lO danger is in ibc " flaoper" state, i>r when they bnve attained conHidurableaiie,'-'* 



have not yet received liiepower of Qlgbt, fur the rectricee, as ia well known, ate tJM i 
last feathers to be developed. They now llap along tbe surface uf the water iii a MftjJ 
oofl sort of way, half flyiuji!, half ewtinniiuu. and when cornered iu shallow wMer,^ 
may often be done, tliey fall easy ptv.v- This is the acoepted time of feasting MU 
nnmeiuna species of bawks, not to mention such formidalile fonr-footed anenuM-M 
coyotes, fuzes, etc., while most to be feared of all is its buiuan foe iu the shafeot i£m 
Indian. Armed with clubs, the boys and sqnaws enter tbe shallows, and by beatil^| 
the reeds drive the young before them till they are congregated in some favorabH 
spot, when they are slaughtered by the scores. 1 have seen indlaus r< ' ' 




e of Ihe»e ducking expeditioss fairly loaded down with spoil, the young dndl 
uauging by tbe necks in festoons, and alinioBt hiding by theirnnmlierH tbe duskv budit 
of their siBughleierti. Ducks' eggs and ducklings form in fact during ai 
part of the Indiaus' fare. 

Probably nono of the niallards raised in lliiii ii^iiiu iiimi llii ii inli i In ii . Iiul iiilnnHj 
sontb, and ore mplaci.<il by more northeru-lHirn birds, so that aboat tho nQmenw! 
warm springs and panda ot^open walrj the mallards are to be found thtnughoiit o*MJ 
weather, until spring once more impelsthem northward. 

DAfiLA Lenob. 

d: acuta (1..). Pin Tall. 
Abundant during the migrations ; mie bretil. 

C&ADiHLAHHija Gntfi 

C. ririptriiK (L.). Gadwall. 
Tbis tine duck breeds abundantly thronghout this region. 



(Qm.). American Widgeon. 
Breads mure or less commonly in this region ; most abundant as a migrant. 

QuEHquBDULA Stephens. 

Q. ooroliiwiuis (Om.). Oreen-wing Teal. 

Scattered pairs of this teal breed over all this region, and in some localities it ii 
donbtlesB uamerous, 

While crossing the desert north of Reno, early in Jaly, we found in the solitary pod 
of water, which with its scanty (growth of green lusLes forms tho only oasis tor mllei 
aronud, a family of this teal consistiuf; of a female and ton young. The pool being sf 
toOHioall extent to furnish shelter iu such danger, tbe mother bird led the band taihs 
shore and directly Into the sage-brash, iuto which tbey dived and hid as though faity 
alivo to tbe emergency of the case. 

This teal is most abundant as a spring and fall migrant, its proclivities bence being 
for more northern summer gruumls. 

Q. dhcoTt (L.). Blue-winged Tea!. 

This species was uot seen at all during the summer; nor, us a migrant, docs it appev 
to he as uuuieruuH iu tbis region as either of its congeners. 

Q, cyuHopUra (V,). Cinnamon Teal. 

This leal is one of the few ducks vrbuse range is so far circumscribed that it maybs 
spoken of in general terms as a western species, the area oocupied by it, even doiiug 
tue migratory seasons, nut estunding to the east of the Rocky Mountains, axoept in 
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'Texas. AUhoneh noted from Louisiana, its ooourrenoe there is presumed to be quite 
•accidental. It inrthennore appears as a summer resident in almost every section wqere 
it is known at all. It breeds about the Columbia River, at present its northernmost 
recorded limit. Southern Colorado, on the other hand, as determined by our parties, 
is included in its summer range, as possibly also Arizona and New Mexico, although of 
the latter fact no absolute proof was obtained. In many localities in the intermediate 
regions it is one of the most abundant of summer visitants, and in no place more so, 
according to my knowle<lge, than in Western Nevada and the contiguous regions. 

It makes its appearance on the lakes of Nevada early in the spring, at a date nearly 
•coinciding with the general impetus northward to be observed in the ducks and wa- 
ter birds generally. At the time of my first visit to Washoe Lake, May 12, all of the 
leal appeared to be paired, while not a few had so far progressed in their housekeep- 
inff matters as to already have eggs. 

With all the ducks there is noticeable a great variation in the time of nesting, even at 
the very same locality. The cinnamon teal forms no exception to this rule, and from 
the above date onwards I found nests in all the various stages of advancement. Freeh 
«gg8 were found as late as the 1st of June, although most of the nests at this date 
<tontaineil either young or eggs very far advanced. Perhaps a certain proportion of 
the late breeders are to be accounted for on the supposition of the destruction of the 
first neets, for ducks have many enemies at this season ; and fresh duck-eggs as well 
aa young birds have an especial attraction for all the smaller carnivores. 

The teals' nests will be found scattered over a marsh at large, their chief care being 
to secure a dry spot out of reach of the danger of inundation, which is their principal 
risk, and the cause at times of the destruction of great numbers of the eggs. Some 
seasons of high water about Washoe Lake, as I was told by thcTanchmen, prove most 
minous to the first clutches, and the swollen inlets of the marsh have been observed 
at such times to be fairly dotted with eggs of the various kinds of ducks, which had 
been floated off by the rising waters. 

An apparently secure locality found, a pair soon satisfy themselves with some special 
little nook. They never, I think, build in the heavy beds of tule, but either select an 
isolated bunch of rushes, or else place the nest in the midst of the short waving marsh* 
grass, where it is sufficiently thick to protect the setting bird from ordinary observa- 
tion. Occasionally, too, they nest upon the dry land under a bush, and more or less 
distant from water. But in any event the nest must be within easy reach of a good 
feeding ground, and is usually not many yards, perhaps but few feet, distant from 
some pool or stream. Ducks have plenty of op|)ortunty for the exercise of cunning in 
their domestic arrangements, and some of the pairs display infinite address in hiainir 
their nests, and the eyes of the most observant collector, be he two or four footed, will 
often in vain scrutinize the very clump of grass wherein is hid the mother bird nest- 
ling close down to her treasures, secure, till a blundering step starts her from her 
charge. If a clump of rashes be selected as a nesting site, the bird enters from the side 
through a space so small that, once inside, it needs but a few slight touches of the bill 
to replace the stalks disturbed by her entrance, and restore everything to its nifttural 
appearance. And this the female is knowing enough to do, as she is also to care- 
fully cover the eggs during her temporary absences. Like the mallard, and probably 
most if not all other ducks, the cinnamon teal is very indifferent as to the state of the 
nest at the time the first eggs are laid, and leaves the final touches till towards the 
X>eriod when the young are about to appear. Then, to provide a soft lied for her off- 
spring, the female quite denudes the under portions of her body of its downy feather- 
ing, and with the material obtained in this way warmly felts the nest. 

The teal is a close setter, and the female will occasionally prove so devoted to her 
charge as to permit herself to be caught by hand. If the young be out, there is 
scarcely any limit to the hardihood she will show in her attempts to distract attention 
from them. She flutters along the ground just beyond reach of the outstretched hand, 
and resorts to every cflort of diHsiniulation likely to induce pursuit. I have seen the 
wounded, broken-winged bird, in particular, imitated so cleverly by this teal, that it 
was difficult indeed to persuade myself that it was a cheat. 

The extreme number of egj;s at a hatching is, I believe, twelve; and iu some thirty 
nests examined at Wasboe Lake this number was found only twice; niue, ten, and 
eleven being the more common complements. 

In fair seasons the greater uuiiiber appear to be hatched out, as I never saw a small 
brood ; and occasionally every egg proves fertile. That this should bt^ the case seems 
a little remarkable, when is considered the irregularity which marks the intervals of 
deposition. 

When newly laid the eggs are of a beautiful, soft, creamy white, and the texture of 
the shell is delicate and a trifie rough under touch. Very soon after the full comple- 
ment appears the shell becomes smooth and shining from the constant contact and 
nibbing of the bird's body, aud the delicate texture is lost entirely. The color is also 
correspondingly changed, and now appears as a light buff, which darkens and stains 

22 w 
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as tine goes od. Sucti are tbe uauat niuneiiin «pecuiien«. Theii «: 

wbat iQdi>t«rminaIei unce, iu the seta before me, many approich the ti 

while othera are Mmply oval id Tarylng decree ; Home are elongated ar ' 

at tbe smaller ends; otbeni are blunt. It la to be Temarked that th- 

size aod sbape are apt to obtain with but alight variotiooa throut(hoi: 

■et. Tbe two 8uialle«t fgga before ms measure l.ifS x l.'-^i and l.t-2 X 1.32 ; aotl (ran ' 

this extreme tbe; run up to 2.10 x 1.^^. 

Tbe cinnamon tral is, in tbe interior, one of the very lirct of the ducks to s>tart to fill 
on the Bonthwaid tniKratioo, and, in tbe neigbborbood of Woaboe L.Bke, uuaiiy all 
have left by the firet of September \ wbile tbo»e that breed farther north »r« not Iodi 
in following. In California it remainn later, aoil I nndenlatid from my fiieud, Mr. E 
O. Parker, Ihat more or leas wluter in the SacrauicDto Valley. 

Spatl'I-* Boio, 
S. rtgpatia {L.). Shnveller. 

This dnek ia abnndant in f»ll and spring in nearly all portions of the West- Ne 
thelesB if It remains Ut breed. It does so apparently ouly In rare inatances, wxrv-ptal 
onr northern bonier, ns in Dakota, where the young wi>.ro found by Dr. Couds in AanM. 

It is true that I detected the spccieii at Washoe Lake in June. Bnt upoii killing* 
male the cnnn: of its slay an far south was tnvcnled in the abope of an old wouwl : 
probably, too, a ^rpRter or less number ot bnrrrn birds are sratlered over tb« UkMot 
This region. 

FriiGrtA Stfpbi-na. 
F. Biaribi (L.). Greater Blackhead. 

Samerons only aa a migrant and winter visilant. 

F. a^jiia Eyton. Letwer BIuckbrHd. 
Occurs a* tbe preceding. 

F. MtHum (Donov,). Biug-neok Duuk. 

In uol icing this speciiss ou prpvi.uiH inxii-inrm. tct„-ciHlIy in Iho rcimrt lor ISTd 

I have given It aa brw-diug in ri:il:. \ ,\ < Twus led cotn wbat I now sm 

convinced was a mistake by the irn-.i r "f spvernl yottog birdh Tbw« 

1 now ascertain to have been tUi'V"" 'I ; (■'. nwrnmrio), na similar •ipO' 

imeiiH taken the post iwasoD of tin<]i'< ~i i<<i hiy show. 1 take this occinoii 

tberofore to oidke the correction. iu>4 iiil <^ir1i ii.i. iiuiueare tube understood as ip^ 
plying to the redhead, aod to it iiUim-. We Ii^ivl' iir> iiriFuf at the presi'nt, bo fnrall 
aman»i.Ml,iH tLe liiiK-u.'cU lir.'.d-. vnKui ,.iir IJind-, iiu.' ■- '■ -' ■■ ^- 

iu grmtcr ur leaa .iiiiubeis an-unliii^ ti> Iwi.ljry, 

F.frriiio aiiifricana (Eytonj. Redbcftd. 

Better kuown, perhaps, as a bird of tbe east coast, the redhead is yet a wtll-rfp- 
reseuted specieH ou the west coast, and nl6o to a somewhat Ikbs extent of the mestMii 
Interior. It waa found breeding, though not in great nuoiberii, about Waahuc aid 
olber lakes in Western Nevada and the contiguous portions of Califurnia. This a, 1 
believe, a snmmer range much farther sonth than la usnally understood to a^iply tc 
this apeciea; although young birds token at Ruab Lake, Southern Utah, by myttU. 
aSords good evidence of its summer renidence at that point. 

Its method of nidlBoation is in general milch like the other species. Oae nest foniid 
by Hr. U. O. Parker was somenhat sinKularly placed, iu that it was built in perfEcUl 
bare, open ground. A boof-track iu tbe mud, which had subsequently t>eeu left Iu;d 
and dry by the receding waters, received the nest, oom[HtHed in this instance entirr^t 
of feathers and down, there being, in fact, no room in the narrow quarters for otket 
aceumnlationH. A serond wiu) built cloKe to tbe water's e<lge under protectiou of i 
little clnuip of greose-nuod buahes. The eggs ouuiberod iu these instances refipectivcl; 
live and seven, iuouballun in neither having be^un. 

I append the uicaMnreuieuts of three of tlio htat set, merely remarking that, escejit 
for tiieii- moris spherical form and perhaps rather larger si/e, they would be ii ' 
tinguishablo from the mallard's : 2.-J3 x l-7a, ■J.-21 x l-l-\ -J.IT x 1-70. 

BcCEPiiAi-* Baird. 
B. elangula (L.). Common Golden Eye. 

An abundant migrant. 
£. alhcola (L.). BulSe-head Duck. 

Aa preceding species. 
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PELECANIDiE— Pelicans. 
Pblecaxus LinnsBns. 

ifthortfnchuB Lath. White Pelican. 

e white pelican is less known from its occurrence on either coast than from the 
dant numbers that inhabit the great interior lakes. From their great exteut,and in 
' instances complete isolation, as well as their containing an abundance of fish, the 
of Nevada, California, and Oregon are especially favored by this bird, and on oer- 
»f them, as Pyramid, Eagle, and Goose Lakes, the pllicaus are found in summer in 
inse numbers. 

much has been written from time to time upon the breeding habits of this species, 
most persons interested in the subject may be presumed to be pretty familiar with 
, and this part of the bird's biography need not be enlargea upon here to any 
it. 

turally the white pelican seems to be rather stupid, and, when the privacy of a 
ling colony is encroached upon for the first time by a human being, the liveliest 
ig his presence is apt to excite is intense curiosity, which is occasionally carried to 
an extent that the birds appear as though too completely overwhelmed with as- 
bment to take any special precaution for their own safety. Under such ciroum- 
es they may occasionally l>e so closely approached as to be*killed with clubs. No 
nre however so dull as not to profit by the lessons that experience teaches, and 
reatment the pelican usually receives at the hands of man is of such kind that in 
:hey soon learn to recognize an enemy to be feared and shunned on all occasions, 
is the case at Great Salt Lake where the former great abuodanoe of the pelican 
ested by all the early explorers, but where now the bird is known only as a cas- 
isitant. Persecution is having a similar result at Pyramid Lake, Nevada, where 
" years ago the birds were so tame as to permit themselves to be almost caught 
md. At present, though still abundant, they are excessively shy having been 
m entirely away from certain of the islands by treatment which must eventually 
» their complete disappearance. 

>m its lar^e size and conspicuous plumage, and the habit of colonization at 
esting period, added to the complete exposure of the eggs upon the sands, and 
y from the fact that the youog when hatched are perfectly helpless for a period 
er a month, the pelican is peculiarly exposed to the assault of its enemies. From 
footed foes it secures immunity by nesting upon islands, a precaution which, of 
«, proves of no avail from its human persecutors. 

Pyramid Lake a crusade has been inaugurated against the pelicans by the fish- 
n, whose cause is justified in their own eyes by the voracity of the big birds, and 
umber of fish consumed by them. In a single day, as I was informed, over 700 
belonging to one colony were destroyed. This complaint of injury done the fish- 
iterests is not, it must be said, without some foundation. The number of pounds 
ih consamed in a d^y by the combined numbers of a larse colony of pelicans, 
iallv when feeding young, must amount to something fabulous. As a rule, how* 
and from the nature of the mode of fishing practiced by the white pelican, fiah 
blue, as the trout, are but little exposed to their attacks; the species they ace 
to obtain consists chiefly of the smaller fry found in shallow water, and of little 
table* value whatever, their principal, if not their only, importance being as food 
Btter kinds. As this small fry fairly swarms in all the western lakes, there is no 
er at present, at least, that the fishing interests will be ii^ured in this Indirect 
ler, as indeed Is plainly evidenced at Pyramid Lake, where, despite the number of 
•elicans, trout exist in enormous numbers. 

e method of obtaining their prey by banding together, driving the fish before 
into shallow water and then scooping them up witli open bill by means of quick 
IB, I have often witnessed and is well known. The large size of the fish a pelican, 
r emergency, is able to dispo ie of, is somewhat surprising. I once saw a bird 
h had been wounded, and which was apparently unable to clear the surface of 
rat-er, throw up a sucker which I estimated to weigh not less than three pounds, 
ng rid itself of extra ballast to this extent, it flew away with ease, 
e deposition of the pelicans' eggs takes place at a very early date ; the colony at 
mid Lake, as I learned, having laid many eggs by April 10, and this is 1 think about 
sual date. As might be presumed, all the pairs of a colony do not begin laying 
e same time ; in fact there is much irregularity in this respect, and as a conse* 
ce there results a corresponding difference in the time of appearance of the young, 
was clearly shown in the case of a community of from 500 to 1,000 pairs that 
established themselves on a sandy island in Eagle Lake (Cal.), and which I 
)d July 4. At this date the young were present in all stages of growth, from the 
: just breaking the shell to the youngster fully grown, but still unable to fly. A 
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T«iigh eetiinnle pluccd Ibia nnniWr nt cooKidenibly over 1.000, and a nioT» . _ 
zrauaa oweiublaiievrftsnevcTwilDeBwd. Asoarbout apprnapbedtheieland tbe paml 
uinU begJin to m^uUost Boino iiDeBsioeeei, aud wheu we were abont two gniuihulA away 
tliey rose eu huihik ami setllert in tlio water at pouvL-nient distance for watching our 
proceedings. Tbe,vonugUugswcTi'euiu>idei»li1y tluaiered when Ibe; foaiiil aacb atrangS' 
creatnrcH auioDff tlieiu, Bud Irralcd all oiir adf aucFJt wilb marked disapproval. Forn^ 
iiiK into solid pbalnmcg of all a\uv. [h«y ibuflM over the sands, the ranlu OfwBtug U> 
right and left nllb all alacrily according ae w«> directed our steps. Tlio appnuaaet 
Ibe; cat as they wadilled about ou their undlemly legs, some of tbem almost tiak«t' 
and all ugly and iiDcoutb. waa ludicrbua iit the extreuiB. Even Ibe older tinea made ~~ 
atleiopt at acgressive renistani^ wbeu caplnrcil, but were content to show their r^* 
imgannce at being bandied by violent eflnrts to esoape fmiu oar bands. Finally, ik> 
response lo the coaxing of a few oM birds that veDliireil in, tunnv took (i> the wst«t^ 
M)(l, having swHEn ont three or fonr hnndr«<l yards, raniaioed iitiietly eyeiajr our uiotr 
ni«Dts with sit nncaoceni. Many gnllsnnd several fMitvnf CKinuonnla and gre»lbta. 
herons sbaieil the island with the pelieana, tud their yunug afforded living proofs «C 
the nnmtUviI tempers and good diit|iOBlt ions of ibe big hirda. 

At thiHlake the i>elicftns nreiteuted upecaliurly noteworthy slf;ht as at intervohi l)ll^' 
ine the day they Hprcad Ibeir broad a'insa and Oew in bands of from (ive tn tifl.v in lb* 
nrnghborhooil of ■otne one of the lofty pvaka witbio a mile or two, where they aTunsel 
thetniielves by sailing abont for an honrat a time in the invigoralJuK air and itt encoaH 
paMlnc the buinmils in wide oitcles. Their snowy-white plnmaee reOecIed the brtgU 
Bunllghl, andtbe huge birds appeared at their best aa they «oateil^H>veoafion nud fomC 
at snoh height that aU ungninliBess of form was loat^ a'nd we were left to aduire tb6 
snowy pntity of their colors and their fine powers of Qight. 

Tho '' rencre-board," so called, a horny excrescence appearing on the billa uf ih« 
hasbeenabowu by Captain Bendlre. cummon IQ 

. ,.._._ proETeesee. till, in early .Inly, when the young ■»' 

nsaally well adranced, it is rarely seen, allbotigh a few still persist at Ibis time. Of 
it! nse nothing appear* to be known. 

GRAC L'LIDjE— Cormorants. 

GRACtTLua Linn u> US. 

G. dilifphut (Sw.J> Uuuble-crested ConuoTant. ^ 

Tlie eoniiDnuita tiota Ifais tejpon hare nnwlly been mtamd t» U w T ari atB- JH t l i H wm 



wTKriaty jh ttiitMwm 

ice of ililopliMs. Bat 



e bentuwed upon what wnsBiipponeii to beasmalisoBtbeniTaceof diloplimi. b3 
uij jijiir of siwiiiiiPUB taken at I'yriimia Luke. Sevada, in anuitner. aro fully up to the 
reijniriiiiioMlBof aizi- nS ilHoiihut, and I llierefore aoeonHidi-rtbeiu. It is lo be remarked, 
however, oh hm Iwen indicaieil by Mr. Ridgway, that speeimeus occur in the region 
nnder notice, and inCnliforoin.that are uo larger than many Florida bom birds. After 
examination of the Smithsonian material I am of the opinion that the aliened dlOer- 
ence of size in of too doubtful applicability to warrant the recosiiittou of tbia variety. 

The donble-crcHted cormorant is more or less nnmerons on many of tho lakes of this 
region, its abundauco at any given locality being cbietly regulated by the presence 
and ebaraoter of nesting facilities. 

All tba nesta examined by me werebnilt in depressions sud cavities on rocky islanda 
althoagh in this same region they build npon trees, as fnlly attested by Mr- Ridgway. 
The nests were compoeeil chiefiy of sticks with a substantial lining of w«eds. Olio 
was noticed that bail an additional slight felting of feathers. No birds could well be 
less fastidiuuB in regard to their nesting arrangements than they, and the foul odor 
about a cormorant rookery is almost unendnrnble. Entangled in one nest that I ei. 
amined was the mummied bead and neck of a brother cormorant that apparently hud 
been gathered as avaiisbie nest material. 

AltbonKh the flight of the cormorant Appears heavy and soinflwhat laborious, it yel 
progrecses from feeding ground to feeding ground with tolerable ease -tod mucb swift- 
Deas, Uot the bint appears nt its best in Ibe water, where it is scarcely less at humB 
than tbe typical dirers, and where no little of its existence is passed beneath tbesur- 



Sursiiit of its finny prey. This the cormorant never plauites for, bat, like tba 
ivers.and other birds of that class, the best swimmers of all, captures it in fall 
Aaae. The blnl's forays are usually made into Urge scboole, and apparently i( bw 
very little trouble in procuring ali it requires. The corniorant ia not al ways euc«ewfnl 
in holding a fish after it has fairly seized it, and at Eagle Lake there were to be seea 
in every school of white-fish {Cimgaovs trilliaHiroiii) a considerable number that bore 
across their bodies the marks of the powerful mandibles. I found quit* a number of 
Hinable fish that bad escaped from the binis' bilU, only to die a lingering death from 
Ibe elfects of compression. 
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LARID.E— Gulls, Terns. 
Larus Liuiiaeus. 

L, cali/ornicus Lawr, California Gull. 

The present species is to be distinguished from the L, dtUimtren'iiSf which it some- 
what closely resembles, by the following characters : 

L. cali/ornicnSf Rdnlt — size larj^er; bill stouter; (wing, 15.43; tail, 6.24 ; bill, 1.82; 
depth above notch, .60 ; tarsus, 2.2:)).'* 

Mantle dark pearl blue, much darl^er tlian in the succeeding. Color of bill (in fresh 
■pecimens, sometimes retained in skins) bright yellow, with an irregularly shaped sjwt of 
intense carmine near tip of lower mandible ; a spot or bar of black anterior to this on 
both mandibles. Iris hazel or brown ; tarsi and feet pale green. 

L, delawarensiJiy vtAxiM — size smaller; bill less robust; (wing, 14.41); tail, 6.06; bill, 
1.45; depth above nostril, Jy\ ; tarsus, 2.07 ).t 

Mantle pearl blue, always lighter than in preceding. Bill greenish yellow, encircled 
near tip by a broad black band. Iris light yellow ; tarsi and feet naples yellow. 

The amount of black on the bill of vulifornir.ns is variable. Usually it takes the form 
of spots or bars, as given above, but such is by no means always the case. Not rarely, 
as in several adult specimens before me, it appears in the form of a complete circle as 
in delawarenMs, In such cases, however, the ring is much narrower than in that bird. 
More rarely the black is almost or quite obsolete. Similarly, or even more variable, is 
the amount of white at tip of first primary. In a majority, perhaps, of specimens this 
is foand as a terminal patch of about two inches in extent. Some individuals, how- 
ever, apparently perfectly adult, have the tip and shaft black for three-fourths of an 
inchj the white being restricted to a spot on either web above the black area, almost 
precisely as in delawar€n8i8. Others, again, may have the extreme tip white, above 
which is a band of black including both webs and the shaft, and giving way, higher 
np, to a second white area which may or may not include the shaft; sometimes, in- 
deed, the shaft is black above and white below. Hence the spotting of the primaries 
and the black markings of the bill, points upon which considerable stress nas been 
laid by some authors, are too inconstant to prove reliable guides in diagnosis, although 
not entirely without value. 

In fall the adults of either species have the white of head more or less spotted or 
streaked with dusky. The carmine spot on the bill of californicus fades away, as also 
the crimson of eyelids and at angle of mouth, which is common to both species. The 
diflferences in size, especially of bills, and the color of the mantles may now be relied 
npon to separate them. To distinguish young birds, which always exhibit so much 
individnal variation, becomes much more difficult, and I have found the size of bill to 
be the best and roost constant feature. 

The Califomian gull is found as a very abundant summer resident throughout the 
entire chain of lakes, and is, so far as I can learn, the onl^ representative of the family 
present here at this season. Upon stretches of sand, jutting out from the little islands 
in mid-lake, or occasionally among the rocks along shore, this gull constructs its nest, 
and deposits from two to four eggs about the middle of May. The nest is a somewhat 
rude and bulky structure, particularly if it chances to be placed in rocky interstices, 
and is composed of weeds, sticks, and similar coarse material gathered from the shores, 
and lined more or less substantially with finer gleanings. 

The colonies are, as.a rule, very large, one that I visited on Pyramid Lake contain- 
ing several hundred pairs, and the nests occupy every available spot on the sands. 
Unfortunately for the gulls, the eggs are rich and sufficiently well flavored to be a 
welcome addition to the meager fare of the settler, and hence, when accessible, are 
eagerly sought for. The colony alluded to above had been visited every few davs for 
a period of more than three weeks, and every nest rifled. But so tenaciously do the 
birds cling to a spot that has once been chosen as a nesting ground that many still 
oontinned to deposit eggs, sometimes in newly-constructe<l nests, but often in the 
plundered ones. Many of the females had laid so often that the coloring pigment had 
been exhausted, and, as a consequence, a considerable portion of the later eg^s were 
almost unspotted. The e^gs of this gull are so nearly like those of the ring-bill as to 
be practically indistinguishable, although they average a trifle larger. In the exact 
style and amount of markings they vary interminably. 

X. delawarenins (Ord.). Ring- bill Gull. 

Given by Captain Bondire as a '^ common summer resident*' of Malheur Lake, Oreg. 
Jt is possible that a mistake has been made here, and that the statement really applies 
only to the L, californicm. If correct it furnishes us with the only instance of theuird 
breeding within the United States. Upon all the other lakes in Cfalifomia and Nevada 

* ATerage of foar specimens. t Aveeage of eight specimens. 
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that I bare vioitM liie riiig-tiill appean to li« anljr a (all and nrioter reaiileat, anil ■• 
■uch ia DTnaeioa*. 

Stcrxa LIddspiu. 

S./anUri (Kotl.). Forater's Tero. 

Dr. Cauoa appcnn to hare received an eulirelv emmeons impTcssiou in r^gartt to th* 
breeding range oC ttiia ■peciea, aodtMsigoa the iQWiioror BrifUli Aiui^noa us itsHun- j 
mer butue. impljins id bU article in Hirda of The Nutthweat its eitiire alraence tzm 
tba tToiU-'d SXaUnt at this season, altkonffli he inrimstea a poanHiility nf iU iMiing Jtt 
luund to nest on or along the DortLem tier of State«. Tbe truth i» tliU l^rn U *d «- 
treuiely aLaodant snminer rcaident of Waahoe and other Bfniilar lak^ of Xwada aod ' 
California east uf thr miinatalna npoo vrhtch are found anvooiiBidi>rabte extent of l«tff 
or otU'-r m(ir*i)> Ti ni-n iioctint abundantly ioflninnier iu tbugniat freah- water bmubIimi 

in lb'' ^ i\ •■[ > r I .:..'<'. nnd also in Wigoansiu. Upon theeaatrm coast it* sninnW- 

ran;;! i ' . < . :i i.-. lui it appears to be irantinc along the Xew England cotatj ' 

lint I" I - < -<ij, ill great nuinbera, on certain of the ialandaolf tho share at 

Viryir .. r |., .,, ir li« nril. lis a'wienoo farther north is, perhaps, to bo aocoont'Nl ' 

fuT fruiii liir in^koi siitmlulo IncttUiieB, 8inc« the Forslcr'e is as much of a iiiarah'ioTlnK 
Bpeuiua no ibu black Ivrn, in cnntradiMinrtion to the Wilsnii'a, nrclic, and others, vblcE 
habitualtr frer[ui>Dt Ilic open water, or, at Ipail, avoid tnoiv Ibp ttdfff matshea. 

Upon tliB western lalte* tbe Forstot's and ))lark teroa niDgle fratBrnBlly I«gMliar' 
AH tiiey cuudnet their suarcb tor food ovor tbe broad FXpaniw at ooiy nttirsli ot alonf] 
thu shallow, reedy shores. Moreover, tbe Forater's tern, instnad of Imilding on lU i 
oiMn Hands, biia recuante to tbn marahe*, tbim ■till farther follDiving tbe habit of llMr 
black tern. 

The »ingle neat fonnd by me EonitiHted of a few hits of rf/fcri*, and vras placed n 
luiiddy liank by tbe sido of a ditch of ronuing water. 

HrDKOCKELWON B()ie. 

Jt.fitMlpei (L.). BlMk T«m. 

TbbapeolMiWhlcb is a well-known inhabitant nfoiir lake* b.tth cast anil w«at o(i._, 
Hiaaiaaippl, makra its annnarance iu Nevada oarly in Uiiy, and liy the lOih at thtf 
month ia very generally dU|mTsed. J 

A bird of the sloagtia and medy lunrabea, wberev»r fonnd, Ita habtts differ tn ban 
few and nnliaportatit partioalars. Tbe cbftract«r and extent of ita neat Tary mbw^ 
wfaM with Ibo knalilr tt Inhnbitx, Tbiti* Dr. Cones tells us that it bnilda na m w njl j 
ile own, bnt finds the mallH.l rf<"'.;(.( r.f wcc^ls n HTifflrient prol-cl.imi for ils fgfs, while 
Mr, Nelwm'H cjiperienrp ui-:ti (.'lin' i-r, » ;,,. in i.|I«t iliEit il inva-riftlily ItniUis a sob- 
etuntiul nesl of ita own, wliiii.i it rl,.- |.<iiii>1iiii,rii uuiv 1"^ iri ime jiarnciilar the cn*- 
tom of llie wppciiiH, wlieri'v.-r f..uiMl, -.vin-. fi !>,■ ii-rv liriilni-iij. n.im.flv. f.ir all the 
pair«in!tBiv.-ii |..<i,lity (i. ^„(m|.| th,- --..m- ]0.,ii, "lii.li fMuiHii-iilly .ler*!rmiiu-.t by f^ur- 
ronnding circjmatanoea. In Nevada the method of nidiScation appears to be Tariona, 
the nests in aome neigbborhooda being placed among the waving graaa in a tolerably 
dry aitnatton ; in othera, on firm tnasocka ; in othera still, on beds of matted tnlee. la 
any event the formation of a certain amount of material of the bird's own gatfaninf 
into some sort of a neat aeema in this region to be the rule. I may nolo here some 
curioaa ncatitig sitea aelected by a large colony of these t«rnB, which had eetabllshed 
themaelvea in a slough that contained enongh open water to form the bome of 
numerous grebes (P. aarilui cati/ortiicus). The neata of the grebes, from which Ae 
young had departed not long before, had been utilizod by the torna, and hasty ntfaet- 
ings of bits of dried rnshes and the like bod been placed nnon tbe half-^oayed 
and wholly filthy masses to receive their egga. The utter lack of fastidionsneas of 
tbe tema was further eiemplified In the fact that in nearly every case their own 
^SS^ I'^y '" close proximity to the rotten aud abandoned egga of the Stat oocnpanta. 
In fact, in one or two iuatances the terns must have found it diffleult to inonbala 
tbeir own eggs without partially covering one ot more of theae. At this date (ifnlT 
24) some ot the egga were in tbe advanced stages of incubation^ while others had 
been hatched. The moat Tocifcrons ot the family under every-day circumstaneee, snob 
an occasion aa the present is sure to call out all the bird's powers of noisy vitupera- 
tion. Tbe cries of the parents aa they flew close down (o the nests had the deeired 
eflect of cauaing the young to haalily abandon the nests and seek shelter in the 
gross. One old bird that waa aittiug on an egg from which tbe bill of the imprisoiwd 
chick waa just escaping refused to leave her charge at tljis critical junctnre, and 
actnally permitted me to approach in plain sight and take ber in my band. 

Fiab forms an unimportant item iu tbe bill ot fnre of this species, as, unlike other* 
of the family, it feeds in great part upon insects, which it takes in various waya, 
mostly aa they tly from the grasses. 

The specie* is present in Nevada during the lattor part ot Anguat in somewhat 
diminiBbed numbers, bnt in September all leave fur the south. 
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Description of nestling. — Head above smoky brown, the same color prevailiDff 
Im^Iow, but becoming darker across the ju^i^lam and lighter on abdomen; sides of head 
and loral region white; back and sides of body pale cinnamon brown, interspersed 
with irregalar patches of black ; bill black ; feet brownish. 

COLYMBID.E— Divers. 

CoLYMBUS LinncBOB. 

C torquatns (Bronn.). Great Northern Diver. 

From information received from various sources I had been led to consider this diver 
as of rather uncommon occurrence in the waters of this region. During the past season. 
however, it was met with several times on Eagle Lake, Cal., where a number oi 
paiTB breed regularly, and the same is true, I think, of Goose Lake, where, at any rate, 
the species was observed by our party during the late summer. 

PODICIPID^— Grebes. 
PoDiCEPS Latham. 

P. occidentalh (Lawr.). Western Grebe. 

None the less striking because familiar is the appearance of this large grebe as seen 
upon the extensive lakes of Nevada, and the country generally west of the Rocky 
Jionntains. At what time in the spring it makes its appearance in these latitudes I do 
not know. On the occasion of my first visit to Wiishoe Lake about the middle of May 
the water was dotted with water birds, and conspicuous among them, as well by its 
elegance of form as by its graceful motions, was this srebe. Subsequently, when in 
tnm I visited the several lakes lying to the northward, I found it an abundant inhab- 
itant of them alL Indeed, with the exception of Lake Tahne, I know of no large body 
of water in the far West that is exempt fruui its presence. The high elevation of Tahoe, 
over 6,000 feet, probably accounts for the absence of the bird, as in all the other mount- 
ain lakes of less elevation I have always found it present in abundance. 

There is a pretty close correspondence in the character of the food, the manner of 
obtaining it, and in the habits of nidiiicatiou of the various speciesof this family, and 
my observations have not shown that the western grebe possesses any very marked 
individuality in these respects, unless such as arises from its great size and superior 
prowess in manner of obtaining food. The largest of our species, the present bird ex- 
cels all the others in natatorial powers, and in its ability to remain a long time sub- 
merged, in which particular it almost rivals the loon. It is probable, therefore, that 
this grebe is able to avail itself of its remarkable powers in the capture of fish, and 
it hence lives more upon them than do the other smaller and less powerful species. 
Bat fish do not, I think, form by any means its principal diet. The larvie of all aquatic 
inseotSy various worms and leeches, as also some kinds of aquatic plants, make up its 
chief dependence. 

The western grebe is a wonderfully quick diver, as I have had occasion to learn when 
after specimens, and I have found it almost impossible to kill the old and wary birds 
even at very short range, provided the bird was not taken unawares and could see the 
flash of the gun. However true the aim, and whatever the precaution as to the place 
aimed at, the leaden pellets when they reached the spot found only empty space, where 
a moment before was to be seen the long, snaky neck of the cunning diver. 

It is about the 1st of June when the various species of grebes begin to think of 
tlieir domestic duties, and if they be watched now they will be found to have gath- 
ered together into loose companies, which are to colonize together later on, and to 
spend much of their time in swimming back and forth in a rather excited manner 
Just off one of the many clumps of tules that grow around the margins of most 
of the western lakes. The shallow depths about such form, it is true, favorite hunt- 
ing grounds at all seasons, but around the comparatively few spot« that possess the 
necessary qualifications for nesting purposes the concentration of the birds will be 
more marked as well as more persistent. The thicker tangled recesses among the tules 
are shunned, and only those spots among the season's fresh growth selected, w^bere the 
tall reeds, while allbrdin^ ample protection as well from the waves of the open lake 
as from chance observation, will yet admit of unimpeded progress in swimming to 
and from the nest. Such a place found numerous pairs center in and form a sort of 
independent colony, and the preparations for the nest are leisurely gone on with. A 
few of the surrounding tule-stems are perhaps broken off or bent down, and other 
reedy material gathere<l and laid in a pile, the structure being ready for occupation 
when a slightly hollowed and homogeneous mass of this is raised so as to fully clear 
the surface of the water. 
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None or llj« mauy watu I bave examined, eitliet of th\* at tlio otlitrr *p4>el4«, t 
Uften BUMiToil iM dtt)wrik«d by wmo nmhoM. Tdey hare uiually bwsQ p»rf<<<!tly fr 
except in HO fur ut tlie rendu cotintitutut|{ a brdge aliout tbom offer a compIeM tku 
to the chance of (heir ttoftliug off, Ofcaiiuuall}:, il ii Iruo. ft iev of the earronniJiai 
stems have bemi bent down »iit1 nude to imi«r iato tbe cmuposiliDu of tU« oeM. Bo 
■"•-- ■"- ratber ra^^^ sad id apjiuitatl.v to tin looked npon at no entiroJy accidental clP-' 
Dce, so f»r an any inteotioD ut auohnriuij: the ■imotaiu Uenni-eraoiL 

A Ins prouiUuig place to ilepotU eK;r< IbBD lh« ■traeture de^oribed can scarcely ba 
imagined. Tbe nnttArial. wliicU in laiMtly gntboted from the vaier. is muddy and 
soggy, and bon- it is pouihle lo hulcU eggs od siieb tuirotnidiagi in n mysieiy tu aUi 
bntllie erebes. Tlieiirublpinapiw-ani to bo raoj- euoiijcb of aolntiuo Ialbem,an<I*olT* 
It thry do In a moot Hatistaclory nisuuEr. I bavu Deter beeit auoecakfal in my offottt 
to catch light of a RTcbuou its nut. and pari ly on thin urcnuiu, puttly froio (Lopocfri. 
liar charavier u[ Ilie ntwt itiwlf, bave been leil to ctirmiac rh«t mocb ol tba labor sC 
fncnliation is shirked by tbe birds of thin fauiily aud i» delcgal«d tu tbe wanDthoC 
tbo ann's rays, niiled, )wrbap«, by the beat which arisen froui tbe decumpoeltig naM' 
material. Like olber Bi>»:itui, mh the enred grebe, tbo pruaeiit binl aorsr* up tlio cgp 
in Its ahsence, aUhout;h ut'oasionully I have found Ibem exposed lo view. I ba*< 
never fonud more thsu four euga to a ii4Mt of this vpecie^, hiit prusunie tbot Uiia num- 
ber does not repreHcnl the full complement. 

The yoang bi>)(iii to apiwar about tbe first at July, Lul many puini at this date wiU 
be found to still be iDcnliittlii^. The iliieki apueartu leave the ne«t almost kaeonn " 
hatebed, and Ilieir liinlary at this early stage i» full of iuMreat, One need only pa 
liis boat thronyh tbe tu1«« At tbl« seASUU to find bimseU r«n-an]ed by the ai);ht of sot— 
idomestiR scenes that will well repity hiH trouble, nnj will p«rhn|><i ^ive biui a biglul' 
idea of these birdii of " low itwtlnct " tlian l« ntiualty aecunle J them. Tlie reedy i^ 
cesses are full now of ijualnl iiolnes, not heard at ntber seMona. 'I'lie faint qiinobitiM 
of tbe young dncklii)|pi couvoyed by tUcir walohful psreu1«, the lim-Hta iiotns of tb« 
onota calling to their numerouti prugeny, the pipiag nf ntti, sud the iiuerulotu sputter- 
■ng notes of the ever butiy inaTsh wrenM, are blended into it uooininn utolody, that tktk 
fwalls into full ehoms, now dies away iulo confused muntioiv nniUr the fitful midimn- 
mor's breezes. Butnotos, too, other than the above are to be nisde out lii thi- ooDfuied 
g»hb1e, viz : the higli pipioR call of the grebes, and, if be manajto* atlroltly, tbe obaet- 
ver will find himself direoify in the midal of a family gronn or gniiipt conlaiuiog lU 
the birds Juat mentioned. His appearance will be the i^gnal for u hasty iioalteriDg (if 
the startled cornninoity, but, wbatever of tbe scene he may fail to take in, let him not 
«TerIook onr grabe Just now. At the Qrst lifpi of dnniptr the pair of nld birds lisra 

V«rnedtbe young, tnat ruspondwithfeeblepipings. and at ' 

on tbebroad fl,itKifkHi>f tliLiipnrtiil-. ■ ' ' 
they nre trariBpurl.'ii d. a [ilaii- .,1 ..^iti-ly. 
iniHgiueil than t]iiil j>ri' Minted by [lie d^ri 

the old one'a iie,;k, ^il.I ^h e lLu'ui.tulvi.'s liualfully up l,i i(s pru location. Both (i 
the bro " . . „ 

ling ground toteedinrgi 

ir removed when danger threatens. Even at this very early age tbe ohicks, 

emei^encv, are wonderfully adept at diving and sir imming,aud to catch oue uninjurpi 
\a a matter of no little dilUculty. 

A brief description of tbe young in tlie downy Htage, hitherto uudescribeil. is bdIi. 

{Dined, First stage: Body above, dark sooty brown, TlahtoHt nlonj^ sides. Head soil 
lind neck light ashy plumbeous, in cuutrasl tu the 11 U(li:r parts, which are pure wbiir. 
Bill black, extreme lip light yellow. 

"When about halt- grown, and wliiK- -' 1'] ii. 1 i:i ■' .\\ n. the young differ eouBideraUi 
from the above in color. The hem! .1'' ' ' 1 . . i li1»c:kiBh brown, and tbe dimn 
on hind neck shows the snme eiil'>i L < J' 1 .L]ipeiir tUnt Ihegruwthof dow^i 

is continuous for a coiibidemble pii .' .. . " ' _; < oimtuntly worn away by aim 

tion, and that lie color just prior tu rl.' 1 . ; ' i- ■ i.i. ir ii\ ihe Ime feathering correfl]WDrir 
with that of the latter. 

P. uHrilm cali/oniKiis (Hceiin.). Eared Grebe. 

This diminutive species appears to rettcb it« uiasituiim i>[ abuiidauce only as wc ap- 
proach tbe west cossl. In Nevada, Orcgou, and Ciilifuniia, It w by far the moxt tiuiuFt- 
ously represented of the family, und mny be found at the riubt season on any and all 
the lakes and ponds of tbts region, where exist the projier nentiiig facilities. ' Thou;;)! 
apparently absent in summer over much of the itit«rior region proper, throuirb all 
■which, however, it migrntos, it huabeeu ascertained by Dr. Cones to breed abundant i 
along our northern frontier, an in Dakota, while ou tbe other band a sizable rolun; 



share e(]nally in tbe care of the young, part of the brood accompanying o_-, , 

~"~er. In thia manner, tho^ are carried about from feeding ground to teedinr ground. 



^ri 



found breeding in Southern Colorado, by myself. This may ni 



range, but I think not, and that there is at least a probability «i 
still further south, in Arizona. 
aeeonnt of the breeding tisbits of the previous species will apply eqasl'.' 
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well to the present -bird. The nests are the same characteristic structureSf the only 
differenoe being one of size, and the eggs are deposited about the same time. The 
habit, mentioned elsewhere, of covering the eggs with a perfect screen of weeds seems 
to be everywhere a constant one with the eared grebe, and I have never fonnd a nest 
in which the eggs could be seen without first uncovering them. 

Both parentsshare in the care of the young after birth, and, as in the case of the 
larffer species, the young are carried about on their backs. The families are difficult 
to find at this season, as they rarely visit the open water, but keep sedulously within 
shelter of the tnles, whence their shrill calls may be heard coming from all directions, 
and yet not a bird, young or old, be seen, unless extreme care be taken in approach- 
InflMuiem. 

The following is a description of the young : 

First Btage. — Head above olack ; a faint yellowish white line begins at base of bill, 
divides'on forehead, and passes over either eye to hind neck ; the latter is also streaked 
with white. Body above blackish brown ; each down shaft tipped with ash ; sides 
washed with plumbeous. Under parts rosjr white. 

As will be noticed, the young of this species differs sufficiently from the similar stage 
in any of the others as to be readily identifiable. 

PODILYMBUS Less. 

P. podiceps (L.), Pied-bill Grebe. 

Although not nearly so abundant as the eared grebe, the " dabchick " is yet abund- 
antly represented on the waters of this region in summer, and doubtless also to a greater 
or less extent as a resident species. The Pied-bill nests in the same localities as the 
eared grebe, and in the general particulars of habits the two agree closely. 

The young of the present bird have very decided markings about the head, broad 
white and dark lines oeing contrasted alternately. On the back of the head are sev- 
eral irregolar patches of bright rufous. 

23 W 
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Cities, toiims, etc. x 

Apachita, 243. 

Dalles (The), 17, 219, 266, 267. 

Dofia Ana. 225. 

Cafiada Alamosa, 240. 

Central City, 251. 

Fresno, 41, 267. 

Georgetown, 250. 

Hillsboro', 250. 

Lone Mountain, 250. 

Mesilla, 225. 

OJo Callente, 240. 

Pinos Altos, 250. 

Prattville, 211. 

Prineville, 221. 

Rito Mangas, 241. 

Santa Clara (Pueblo), 238. 
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Springermle, 242. 
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€ities, toivns, etc.— Continued. 
Quincy, 211. 
Rita Quemada, 241. 
Walla WaUa, 10, 265, 266. 
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Antelope, 213. 

Battle, 213. 

CeboUa, 273. 
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I.ak«B: 


ninlug lUstricW— Continned. 


Abert, 215. 


Rictgf Biir. IfOJ. 


Davis. 2la 


Sail Autoaio, 190. ' 


Eleanor, 260, 


San Subriol, 189. 


MjBtie, 217. 

oiM, in. 


Santa F6, 107. 


Salt (near Zuni), 841. 


HUninv Companlesi 

OoUl MonnlBin, 191. ' 


Silver. 221. 


Willow, il2. 


Green Lwid. 191. 




H«l»>mbValle.v, m. |l 


nines I 


MeinphlB, 191. 1 


Araoey, 196. 
Arfaona, 190. 


LMt Chanw. 191. { 


Atlantic. 195. 




Big Bine. 112. 


l-tanklin, 224. 
Orsau. i64.22r. 


Bisraarok, 193. 


Bobtail, IM. 


Katnn, 271. 


Clark, 190. 


8aeranioiil<>, 224, 226. 


CommMoial, 194. 
Eldorado, ifti. 


8aiiAudr««i.224,227. 


Sierra Nevada. 211. 


Elmore, 190. 


8ol«lad.234. ) 


Goldea King ami EstenBion. 196. 




GUbert. 190. 


Illonnlft: 


G«*u Lewi, 190. 


La»ie..-sBnttc,212,813. 


Hanover. 253. 


Fitt.aifl. , 


^ Home Tiok«t, 193. 


Scott, -^17. ^^J 


K King, 251. 




^M LanffHtoD, 196. 


PaBses: ^^H 


^M HcUregor, 194. 


Costilla, 272. ^^H 


^H HoNnltj, 194. 


Fremont, 216. ^^H 


^M Hiua Grande. IW. 


Manco Bmro, 273. ^^1 


^M National, 112. 


Mansoa, 242. n 


^M Ntrw Issue, 193. 


Moreno, 272. i 


^M OldJefT. 112. 


Paloioa8,225. m 
EBtfln,a73. • 1 
Red River, 272. ^ 


^P Ora Fino, lUJ. 


Orr's, S5B. 



Patitio, 

FiuoCarti-, 19:1. 

Ked .J.icket, IM. 

Ufil LriLil, 19:t. 

Red, WliiU', nu.l Bine, 1 

R. K. Li.-. VXi. 

Re|iul)lii'a\i, VSJ. 

RoiikIi and R'-aily, 112. 

San Jiidi, 2i)l. 

Santa Rita, 262. 

Shollliark, 190. 

Silvi 

Snake, 19li. 



113. 



1, *i7. 
Stiiail, a.'jl. 
Two Iki'*. 19X 
Wenkw EMPiisiiiu, 196. 
VrtiiU: SIo.-ka<i(^ 112. 
Wioston, 189,23:!. 
Yyllow Jaiikft, 19G. 

nUning Districts: 

A/tfc, lliii. 
B<w Vftll..v. 191. 
Cliloriiif. !!J:I. 
Eureka («Imt), asi. 
Hulcoiiili Viillev, 190, 
Louo YnUry. \V'. 

LoiiL'Di^lii.'t.W 
Mimbft-B Silv.-t Mining, 194. 
Moreno. lUll. 
PinoB Altos. 195. 
Placer Districta, 198. 



Riuivcs: 

C:n.nlli., 32;i. 
C'ook'H, 24fl. 
Culcbnt, 2T2. 
Dntil. 24;{. 
KMiidilla,243. 
Sail FraQoisoo, 343. 
SatiHro de Criato, 271. 



8l.nn^-,Jlj^._ 

UiiprT Pm-iriElfiry, 27i. 
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Springs — Continued. 
Hot, 250. 
Laera, 2^0. 
Martinis WeU, 224. 
Monica, 248. 
Ojo del Muerto, 224. 
Salt, 242. 
Tule, 241, 242. 

Valleys : 

American, 211. 

Battle Creek Meadows, 211. 

Big Meadows, 211. 



Talleys — Continued. 
Bush, 243. 
Butt, 211. 
Cherry, 260. 

Deer Creek Meadows, 211. 
Grass, 220. 
Hetch-Hetchy,259. 
Indian, 211. 

Mountain Meadows, 211. 
Sacramento, 213. 
San Gabriel, 233. 
Tygh,219. 
Yosemite, 259. 



MISCELLANEOUS. 



Austin (base line), 118. 

Dalles (base line), 118. 

Dillon Coal Beds, 279. 

Fresno (base line), 118. 

Fort Bayard (base line), 119. 

Fort Bliss (base line), 119. 

Jomado del Muerto, 224. 

Klikitat Hills, 220. 

Land Classification (table of),142, 143. 

Mimbres Mining and Keduotion Works, 194. 



Mining Notes, 187-198. 

Paso del Norte District, 227. 

Relief Trail, 261. 

Road Distances (list of), 144-186. 

San Augustin Plain, 247. 

Sykan Marsh, 216. 

Terrace-Lucin Base, 231. 

Triangulation Stations (list of), 123-139. 

Trinidad Coal Bed, 279. 
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AgelaBUS, .301. 
Amphispiza, 296. 
Antrostomus, 311. 
Anas, 325. 
Anser, 324. 
Aquila, 315. 
Archibuteo, 315. 
Ardea, 323. 
Asyndesmus, 313. 
Bonasa, 317. 
Botaurus, 323. 
Bucephala, 328. 
Buteo, 314. 
Astur, 314. 
Branta, 325. 
Bubo, 313. 
Canace, 316. 
Carpodacus, 293. 
CentTocercus, 316. 
Certhia, 287. 
Ceryle, 312. 
Chaulelasmus, 326. 
Chondestes, 295. 
Chordeiles, 310. 
Cbrysomitris, 294. 
Cinclus, 287. 
Circus, 314. 
Cifltothorus, 288. 
Colaptes, 313. 
Columba, 316. 
Colymbus, 333. 
Contopus, 309. 
Cor\nis, 302-305. 
Cotyle,291. 
Cyanocitta, 307. 
Cyanospiza, 300. 
Cyanura, 307. 
Cygnus, 324. 
DaSla, 326. 



DendrcBca, 289. 
Empidonax, 310. 
Eremophila, 301. 
Ereunetes, 322. 
Falco, 314. 
FuUca, .324. 
Fuligula, 328. 
Galluiago, 321. 
Garzetta, 323. 
Geothlypis,289. 
Graculus, 330. 
Grus, 323. 
Gymnokitta, 306. 
Haliaetus, 315. 
Halymenites, 279. 
Hedymieles, 300. 
Helminthophaga, 289. 
Herodias, SS^. 
Himantopus, 319. 
Hirundo, 290. 
Hydrochelidon, 332. 
Hylotomus, 312. 
Icteria, 290. 
Icterus, 302. 
Junco, 296. 
Lanius, 293. 
Lams, 330. 
Lobipes, 320. 
Lophophanes, 288. 
Lophortyx, 318. 
Loxia, 293. 
Mareca, 326. 
Melo6piza,296,297. 
Myiaaestes, 286. 
Myiarohus, 309. 
Myiodioctes, 290. 
Numenius, ^^. 
Kyctiardea, 323. 
Oreortjrx, 317. 
Orosooptes, 286. 
Otus, 31^. 



paadion, 315. 
paruB,2s8, 
Pa«iercoliia,a94. 
PaMereUB.299. 
PodiiPCBtOB. 317. 
peleuanmi, 329, 
perisoreos, ™^- 
petrocheUdon, 290. 
picB,30H. 
picicorviis, 306. 

PicwideB, 312. 

picas, 312. 

PipUo,300. 

PlsKuliB, 332. 

P<3loepe. 333.334. 

Podylymboa. 1I3&. 

Pooccotiw.SW. 

Pnrzftnii, 324. 



Pro| 



e.aai. 



18,2i«. 



PwUriparuB,:™. 
PBeudoBryphus. ■'«■ 
Pyranga, 290. 
Qnerquedul», SX. 
IUUu»,324. 

Re^jurviroBtra. 3io. 

ReHul>.8,98T. 

HhyuogryplJUB, J15. 



Buyomis- SW*- 
Sculeeophagns. *K- 
BelaBpho"**^ 318, 
8iali».-i86- 
Sitta,2tS. 
8pftttil».32o. 
Sp«.tyto.314. 
Sphyrapicng, J12. 

|Sh-mila,3U. 
St*lgidi>pt"7*' *"■ 

', 8Bii,313. 
StiiriielU, 302, 

, TriB>;a.3!K. 
Trincoi'l'*- *«■ 
Tn>e"ilii8, 312. 
TroBlo*l.vtts,288. 
1 Turilu8,284. 
I TjTaiinu8.3<»- 
Xanthoceph»lua, JUL 
Z«iuiiaiira.315, 
y.onotrichia.wS" 
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